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Abstract
The co-occurence of physical inactivity and poor mental health in the college student
population can lead to chronic health issues that have negative short-term (e.g., academic success
and weight gain) and long-term (e.g., obesity, serious mental illness, and premature mortality)
impacts. Integrating exercise prescription into the mental health treatment plan of college
students could enhance the holistic care model described by The American College Health
Association (ACHA) and Healthy Campus task force. Understanding the knowledge, attitudes,
and skills that mental health professionals (MHPs) hold regarding exercise prescription is
important for policy formation and program development for college student health. The purpose
of this study was to examine the Information-Motivation-Behavioral Skills (IMB) model and
evaluate its ability to explain the variance in the use of exercise prescription in mental health
treatment among MHPs. The IMB model suggests that the performance of a health behavior
depends on the degree to which an individual is well-informed, highly motivated and equipped
with the requisite skills to be successful. This model has been used to examine consumer health
behaviors, but limited research exists that investigates the model’s applicability in provider
health behaviors (i.e., exercise prescription). A convenience sample of 255 MHPs were recruited
for this cross-sectional study between May 2021 and August 2021 from college counseling
centers in the United States. Structural equation modeling was used to examine the relationship
between information, motivation, behavioral skills and exercise prescription. Regression analysis
was used to examine the effect of MHPs personal exercise behavior on their exercise prescription
practices. The predictors accounted for approximately 23% of the variance in the exercise

v

prescription behaviors in MHPs (p < .001). Organizational support had a significant effect on
exercise prescription behaviors ( = 0.27, p < .05). Personal beliefs ( = 0.96, p < .05) and
organizational support ( = 0.31, p < .05) had significant direct effects on self-efficacy for
prescribing exercise. Additionally, MHPs personal exercise behavior was a significant predictor
of exercise prescription ( = 0.16, p < .001). Implications for professional practice and
recommendations for future research are offered. Strengths and limitations of the current study
are discussed.
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Chapter 1: Introduction
Incorporating regular physical activity (PA) is one of the critical components of a healthy
lifestyle plan. The Physical Activity Guidelines for Americans recommend that adults participate
in 150 to 300 minutes of moderate-intensity, or 75 to 150 minutes of vigorous-intensity aerobic
PA per week and include muscle-strengthening activity at least two times per week for all major
muscle groups (U.S. Department of Health and Human Services [USDHHS], 2018). Regular PA
across the lifespan can result in long-term health benefits such as a decreased risk for heart
disease and chronic illness (e.g., cardiovascular disease), improved weight management, and
lower incidents of depression and anxiety. More than $100 billion in health care costs and about
10 percent of modifiable premature mortality are associated with physical inactivity (USDHHS,
2018).
Physical inactivity is considered a serious public health concern (Blair, 2007; Sallis,
2015) and as a result is the focus of many national initiatives such as the Move Your Way
campaign and Healthy People supported by the Office of Disease Prevention and Health
Promotion (ODPHP). The U.S. Congress created ODPHP to set national public health objectives
and monitor programs, services, research, and education that improve the health of adults in the
United States. In order to achieve these health objectives, such as increased PA and better health,
organizations such as the American College of Sports Medicine (ACSM) have established
programs with a goal of integrating PA assessment and exercise prescription as a standard
practice in the treatment and prevention of disease in the clinical health care setting (Sallis,
2008). One such program is the Exercise is Medicine (EIM) initiative. EIM is a global health
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initiative that aims to recognize PA as a vital sign of health. In 2007, the American Medical
Association (AMA) and ACSM co-launched this initiative which represented a coordinated
effort to integrate PA counseling into clinical healthcare settings. The EIM solution provides a
network of allied health professionals (e.g., healthcare providers, exercise physiologists) with
evidence-based programs and resources to support their patients’ PA. In 2018, the American
Heart Association (AHA) issued a scientific position statement that included evidence and
practical considerations for PA assessment, counseling, and referrals that are both scalable and
cost-effective (Lobelo et al., 2018). In order for these initiatives to prove successful, healthcare
providers must systematically integrate PA monitoring and exercise prescription practices into
clinical settings.
The multidimensional EIM solution requires an active commitment from healthcare
systems and community programs. There is a growing body of literature to support the
integration of exercise prescription in primary healthcare. There have been calls to action (Blair
et al., 2012; Sallis, 2015), suggestions for integrating exercise prescription into health care (King
et al., 2019), and published research studies have demonstrated promising effectiveness of the
EIM solution in healthcare settings (Heath et al., 2015; Lynn et al., 2015). However, there is
limited research related to the implementation of the EIM solution in mental healthcare settings.
Mental health professionals (MHPs; i.e., counselors, nurses, psychologists, therapists,
psychiatrists) who assess, diagnose, and treat mental health conditions have a unique
opportuntity to integrate PA into the standard care plan for patients. Individuals with a mental
illness could benefit from PA counseling and exercise prescription as a standard of care. As such,
it is important to examine the barriers and facilitators that exist for MHPs to prescribe exercise
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and seek to improve the skill capacity of this provider group related to exercise promotion
behaviors.
While there is increasing inquiry into the exercise prescription practices of MHPs in
general, there is a paucity of literature exploring the exercise prescription behaviors of providers
who work with college students. According to the 2019 survey of University Counseling Center
Directors, institutions continue to invest resources in counseling services while the demand for
those services continue to increase (LeViness et al., 2020). An ecological approach to health care
within a university setting seems to be a potential solution for providing holistic care to college
students. Exercise referrals to on-campus facilities and programs (i.e., campus recreation centers)
for supervised exercise could be a cost-effective solution for university counseling services.
Students are typically assessed a fee for the use of recreational facilities and fitness centers. In
turn, recreation professionals are charged with increasing usage, identifying students who would
benefit from increased PA, and developing effective programs for students. Students who are
referred to the campus recreation center would gain access without being required to pay
additional monies as might be experienced off campus.
Problem Statement
Mental illnesses are prevalent in the United States. In 2017, nearly 20% of adults reported
living with a diagnosed mental illness (National Institute of Mental Health [NIMH], 2019).
According to NIMH, there are a wide variety of classifications for mental illnesses including
major depressive disorder (MDD) and anxiety disorders. An estimated 31% of U.S. adults have
experienced some type of anxiety disorder in their lifetime while approximately 7% have
experienced a major depressive episode (NIMH, 2019).
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Recent studies demonstrate that mental health issues in college students follow a similar
pattern. The status of the health of college students and its academic impact is of growing
concern. According to the National College Health Assessment (NCHA) developed by the
American College Health Association (ACHA), anxiety (24%) and depression (19%) were the
most commonly reported mental health conditions diagnosed in the college student population,
and stress (38%), anxiety (28%), depression (22%), and sleep difficulties (22%) were the greatest
impediments to academic performance (ACHA, 2020a). Individuals with mental illness, such as
anxiety, are at a higher risk for poor physical health (i.e., obesity, cardiovascular disease, and
diabetes) that could result in premature mortality when compared to the general population
(Bradshaw & Pedley, 2012; Scott & Happell, 2011). Furthermore, individuals in this population
are more likely to report unhealthy lifestyle behaviors such as low PA (Scott & Happell, 2011).
Physical inactivity is a modifiable behavior that very likely contributes to the prevalence of
noncommunicable, chronic diseases (Hamer et al., 2017). Therefore, it is important that MHPs
are able to identify opportunities to intervene to improve the physical health of their patients.
It is important to note the difference in PA and exercise as they are often used
interchangeably in the literature. PA is broadly defined as any bodily movement produced by the
contraction of skeletal muscles that results in substantial caloric expenditure over an individual’s
resting expenditure rate (American College of Sports Medicine [ACSM], 2018). Exercise is a
type of physical activity that consists of structured and planned bodily movements with the
primary goal of improving or maintaining health benefits (ACSM, 2018). Evidence supports both
PA and exercise as key components in the treatment of mental illness (Rosenbaum et al., 2014;
Stanton & Happell, 2014). PA such as yoga and home-based movement programs have been
shown to reduce depressive symptoms and the severity of symptoms of schizophrenia in both
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clinical and non-clinical populations (Rosenbaum et al., 2014). Notably, PA produced a
moderate effect on the general quality of life of individuals with mental illness (Rosenbaum et
al., 2014). Stanton and Happell (2014) offer evidence that exercise provides positive benefits and
may be a viable treatment for a variety of mental illnesses including depression and anxiety.
Given that college students report increased rates of depression and anxiety (Acharya et
al., 2018), exercise could be a low cost, effective treatment for mild to moderate cases of mental
illness in student populations. Studies that have examined the beliefs of MHPs indicate a
generally positive attitude towards exercise recommendations for people with mental illness but
a lack of implementation fidelity exists among providers (Happell, Scott, et al., 2013; Leyland et
al., 2018). Some literature suggests that mental health nurses are not confident in promoting
exercise and prefer to focus only on the mental health issues of their patients (Verhaeghe et al.,
2013). These findings suggest a disparity exists between the beliefs about exercise as a treatment
and the behavioral skills necessary to impact policy and practice in the mental health care setting.
The current dissertation study employed the Information-Motivation-Behavioral Skills
(IMB) Model to understand the social and psychological determinants of health promoting
behaviors (Fisher et al., 2003). The conceptual model promotes a comprehensive focus on the
relationship between the relevant information, motivation, and behavioral skills fundamental to
predicting the performance of a health-related behavior. The IMB model assumes that wellinformed, highly motivated individuals who possess the requisite objective and subjective skills
needed to effectively take action are likely to initiate a behavior and experience positive
outcomes.
The IMB model was originally developed to address HIV risk and prevention (Fisher &
Fisher, 1992) and has since been used to understand and influence a wide range of consumer
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health behaviors (e.g., diabetes self-care, breast self-examination, motorcycle safety, diet and
PA) (Chang et al., 2014; Fisher et al., 2003; Jeon & Park, 2019; Misovich et al., 2003; Osborn et
al., 2010). The focus of the present study builds on the available evidence regarding the
usefulness of the IMB model by investigating its ability to predict provider practices in the
promotion of health behavior (i.e., exercise prescription). Although the IMB model has
demonstrated successful behavior change at the individual level, very little is known about the
extent to which information, motivation, and behavior skills can impact change among health
care providers.
Purpose of the Study
The IMB model has received considerable attention for its generalizable determinants of
consumer health behavior change (Chang et al., 2014). The model has also been used as a
theoretical framework for behavioral intervention studies related to health behavior change.
Mental health professionals include nurses, psychologists, social workers and other clinicians
who diagnose and treat mental health conditions. Treatment of mental health conditions may
involve strategies for initiating and maintaining behavioral changes to improve overall health.
There is limited evidence available regarding its utility in targeting provider practices that
influence positive health behaviors (e.g., exercise prescription). The purpose of this study was to
examine the IMB model and evaluate its ability to explain the variance in the use of exercise
prescription in university counseling centers in the United States. There are no measures
available to test the IMB model thus the development and modification of existing measures
were required. This exploratory research study was used to understand how information,
motivation, and behavioral skills of MHPs relate to exercise prescription practices.
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Research Questions
The primary aim of this research study was to examine the relationship among variables
in the IMB Model (i.e., information, motivation, behavioral skill) in predicting MHPs exercise
prescription behaviors in the treatment of college students with mental illness. The following
research questions that guided the study are as follows:
RQ1: What percentage of the variance in exercise prescription behaviors among MHPs is
accounted for by the IMB model constructs?
RQ2: What are the indirect effects of information and motivation constructs on exercise
prescription behaviors?
RQ3: What is the relationship between personal exercise behavior and exercise
prescription practices?
Definition of Key Terms
Behavioral Skill: IMB model construct that focuses on an individual’s objective abilities and
self-efficacy for prescribing exercise in clinical mental health settings (Fisher et al., 2003).
Exercise: a subcategory of PA that is structured, planned and intended to improve or maintain
one or more components of physical fitness (e.g., aerobic capacity, strength, or flexibility)
(ACSM, 2018, p. 1).
Exercise Prescription: the design, delivery, or referral to an intervention that uses the principles
of health assessment and fitness training to provide an effective exercise program (Swain et al.,
2014, p. 467).
Information: IMB model construct that represents knowledge of exercise related guidelines that
are relevant and easily applied in clinical mental health settings (Fisher et al., 2003).
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Mental Health Professional: a professional such as a psychologist, counselor, social worker,
therapist, and mental health nurse with credentials to assess, diagnose, and/or treat mental
illnesses working within a clinical or community mental health setting.
Motivation: IMB model construct that comprises attitudes and social support related to
prescribing exercise to people with mental health issues (Fisher et al., 2003).
Physical Activity: Any bodily movement produced by major skeletal muscles that requires an
increase in energy expenditure above resting – including working, active transportation, and
household chores. Physical activity is not the same as exercise (ACSM, 2018).
University Counseling Centers: departments on college and university campuses that employ
mental health practitioners to provide support and resources for students’ mental health needs.
The campus departments are critical in maintaining safe and healthy learning communities by
connecting at-risk students to mental health practitioners and other campus resources with the
aim to improve student success.
Significance of the Study
College student health continues to gain the attention of higher education administrators
and researchers. U.S. colleges serve millions of students and provide living and learning
environments that shape the academic and social perspective of those students. The health of
college students has both immediate (e.g., academic performance) and long-term (e.g., public
health implications) effects. The ACHA and Healthy Campus task force advocate for colleges to
address academic success and promote the overall public health status of campuses. Decreasing
physical inactivity in this population helps to address major public health concerns. However,
improving health outcomes is a complex issue that requires interventions that target individual
(microsystem) and social (mesosystem) factors (i.e., an ecological approach to health
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promotion). This study contributes knowledge that may lead to the modification of
organizational systems (e.g., student health care) to better support exercise behavior change
(McLeroy et al., 1988). The integration of the EIM solution to address the role that exercise
could play in improved mental health seems promising but lacks substantial empirical support in
the college student healthcare system. Chapter Two will present literature that suggests factors
that may promote or prohibit exercise prescription in mental health care settings. The study
focuses primarily on understanding how those factors are related, seeking to explore universitybased MHPs in particular. The university healthcare system may have a different set of barriers
and facilitators due to the young adult population that it serves.
Based on a recent report from the Association for University and College Counseling
Center Directors (AUCCCD), more students are seeking mental health services (LeViness et al.,
2020). As such, there is a need to connect college counseling centers with resources and
programs to support the treatment of these students. The results from this study will contribute to
developing a systems-based approach to serve college students more effectively. Developing a
collaborative partnership between college counseling centers and campus recreation facilities
could improve holistic care and quality of college student experiences in higher education.
Understanding the role of MHPs on college campuses in promoting and prescribing exercise for
the treatment of mental illness could influence the success of solutions like EIM. The findings
may have a direct and significant impact for the practitioner working to improve health outcomes
on college campuses.
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Chapter 2: Review of Literature
Individuals who meet the recommendations for PA benefit from better sleep, increased
cognitive functioning, and reduced risk factors for acute and chronic disease (Piercy et al., 2018).
Strong evidence also indicates that regular PA and exercise are correlated with increased levels
of mental health while physical inactivity is related to the development of numerous
psychological disorders (Carek et al., 2011). These findings suggest that PA programs and
interventions are critical to addressing this public health issue in college students. It has been
suggested that the promotion of exercise by trusted and knowledgable professionals may
improve adherence (Happell et al., 2011). MHPs on college campuses have a unique role as
change agents in improving the overall health of college students. This chapter will present the
evidence available to support the integration of exercise into the treatment of mental illness for
the college student population and present a recommended framework for increasing PA
counselling and exercise prescription among MHPs.
Physical Inactivity as a Public Health Issue
Non-communicable diseases (NCDs) are responsible for the death of 41 million people
globally each year. NCDs are chronic conditions such as cardiovascular disease, diabetes, and
neurologic disorders that are rarely curable and typically influenced by personal lifestyle
behaviors like an healthy diet and insufficient exercise. NCDs continue to be an important public
health issue (World Health Organization, 2018). Lee et al. (2012) estimated that physical
inactivity causes 6 – 10% of the global cases of NCDs and may be higher in specific diseases
such as type 2 diabetes and cancer. When considering the impact on overall life expectancy,
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physical inactivity seems to have a similar effect as smoking or obesity. Inactive adults could
gain 1.3 – 3.7 additional years of life from age 50 by becoming more physically active (Lee et
al., 2012).
Compared to other behavioral changes (e.g., tobacco cessation and healthy eating), the
response to physical inactivity has been slow, underresearched, understaffed, and underfunded.
The evidence that supports PA promotion arises from a multitude of sciences and lacks
coordinated development of educational priorities and growth of infrastructure. In order to better
address physical inactivity and improve population health, training and professional development
in a variety of disciplines including medicine, psychology, and behavioral science are critical. A
global call to action specifically encourages approaches that address the needs of the population
across the lifespan and specific settings such as schools (Kohl et al., 2012). One such population
and setting are college students on university campuses. University administrators have a unique
opportuntity to promote healthy behavior change to a captive audience.
College Student Health
Institutions of higher education are acknowledging the health and wellness of their
students as critical to academic success. Transition into college is a critical time for developing
and maintaining health behaviors for young adults. This entry into college is marked by acute
stressors that can result in negative feelings toward physical and mental health (Gall et al., 2000).
The transition to early adulthood coincides with many health decisions (e.g., tobacco use, binge
drinking, and sedentary behavior). Unhealthy behaviors such as smoking and binge drinking
increase significantly during this transition period while PA behaviors decline (Kwan et al.,
2012). Students generally report a decline in interest and motivation for PA as they transition to
college (Ullrich-French et al., 2013). College also represents a common period for the onset of
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mental illness (Ebert et al., 2019; Furr et al., 2001) with some disorders reported to present
around 24 years of age (Kessler et al., 2007). The co-occurance of physical inactivity and poor
mental health in this population can lead to chronic health issues that have negative short-term
(e.g., academic success and weight gain) and long-term (e.g., obesity, serious mental illness, and
premature mortality) impacts.
Mental Health. College students frequently encounter complex challenges such as
increased financial responsibility, changes in family structure, loneliness, academic pressure,
social relationships, and career planning. The 2019 National Survey for College Counseling
Center Directors reports that 87% of directors have experienced an increased demand for
counseling services since the prior year (LeViness et al., 2020). Though policies and
interventions addressing college student mental health are increasingly prevalent, a review of the
literature from the past 20 years demonstrates that psychological distress has been a long-term
and rapidly growing issue.
Benton et al. (2003) examined trends in college student mental health problems across a
13 year period. The study compared changes in client presenting issues from 1988 to 2001.
Issues involving depression and poor coping skills had a steady increase across the time period.
Other client issues such as relationship trauma, stress/anxiety, personality disorders, and suicidal
thoughts increased more rapidly during the latter time periods. Clinicians in this study reported
increases in the percentage of students experiencing difficulties in these areas. Stress and anxiety
emerged as the most frequent problems across the time period. The number of students
presenting with depression symptoms doubled and suicide ideation tripled. In the same study, the
rates of chronic mental illness, substance abuse and eating disorders remained low and stable in
this population.
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Duffy, Twenge, and Joiner (2019) conducted a large-scale analysis of trends in mood,
anxiety, and suicide-related outcomes in U.S. undergraduate college students. The study
examined data collected in the National College Health Assessment (NCHA) and the Healthy
Minds Study between fall 2007 and spring 2018 and demonstrated increases in anxiety and
depression by 24% and 34%, respectively. This supports a continued trend similar to the Benton
et al. (2003) findings. Even more concerning, rates of suicide ideation rose by 50% for both
women and men during the time period. The study found that most indicators increased at
moderate levels until 2013, which was marked by a more drastic increase. The trends in stress,
anxiety, depression and other severe mental health related issues require increased support from
college counseling centers. These two longitudinal studies provide evidence of a sustained
increase in mental health issues among college students in help-seeking, clinical populations
(Benton et al., 2003) and in a broader general student population (Duffy et al., 2019). Counseling
centers are encouraged to develop plans for an interdisciplinary team of professionals including
support from other campus departments (e.g., referrals) when appropriate and necessary (Benton
et al., 2003).
Increased mental illness and distress have been found to be associated with increased
suicidal behaviors and academic impairment in college students (Keyes et al., 2012). College
students experience a variety of stressors that may lead to these increased levels of psychological
distress. Understanding the factors that are associated with mental health issues is important. For
example, Byrd and McKinney (2012) posit an ecological approach to examining the mental
health outcomes of college students. This research suggests that individual (i.e., physical,
cognitive, and emotional health), interpersonal (i.e., social activities and significant
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relationships), and institutional (i.e., academic requirements, curriculum, teaching practices, and
institutional climate) factors influence college students’ mental health.
Individual level factors refer to intrapersonal influences such as motivation, self-esteem,
and coping abilities. One large prospective study found that individual level factors were the
strongest predictors of depression in first-year college students (Ebert et al., 2019). Self-esteem
has been found to be negatively correlated with stress in college students (Abouserie, 1994).
Students with low self-esteem do not perceive themselves as healthy and often engage in
unhealthy behaviors such as insufficient PA. Low self-esteem is also attributed to higher levels
of perceived stress (Hudd et al., 2000).
Interpersonal level factors refer to social experiences, relationship trauma, and overall
satisfaction with living arrangements. Poor social connections and activities (Acharya et al.,
2018) and traumatic breakups with a significant other or family member (Ebert et al., 2019) have
been found to be significantly associated with major depression. Additionally, interpersonal
traumatic events may lead to post-traumatic stress disorder (PTSD). In a study of first year
college students, interpersonal trauma was significantly correlated with higher levels of anxiety
and depressive symptoms and related to future occurance of PTSD in young adults (Cusack et
al., 2019). Minority students experience increased stress and anxiety associated with
interpersonal systemic factors. For example, in one recent study of Hispanic and Latinx students,
factors such as family cohesion, social networks, and perceived discrimination accounted for a
significant amount of the variance in depression (23%) and anxiety (18%). Depression and
anxiety were negatively associated with family cohesion and social networks and positively
associated with discrimination, acculturative stress, and foreigner objectification (Badiee &
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Andrade, 2019). This suggests that this population may be particularly vulnerable to the longterm adverse effects of troubling social or familial conflicts.
Institutional level factors refer to perceived support resources, academic rigor, and
teaching practices. Students who feel cared for and supported in the university setting expressed
positive mental health outcomes (Flett et al., 2019). Other institutional factors, such as academic
support, influence mental health. Academic performance has been found to be significantly
associated with depressive symptoms (Acharya et al., 2018). Individual and institutional level
factors may be significant predictors of mental health outcomes in students. For example, when
controlling for socio-demographic variables, individual level (e.g., coping abilities and selfesteem) and institutitional level (e.g., academic requirements) factors accounted for nearly half
of the variance in mental health issues. Specifically, coping abilities and high self-esteem were
found to serve as protective factors during a major life stressor. Postive coping strategies such as
healthy exercise are associated with lower levels of perceived stress and higher levels of quality
of life (Roming & Howard, 2019). Students who employed negative coping strategies with
stressful life events were prone to psychological disorders (Liu et al., 2019). Encouraging college
students to engage in exercise could be done through a referral from their mental health
counselor to campus recreation programs.
Exercise. More than 50% of students report not meeting the minimum guidelines for PA
(e.g., inefficient or no aerobic and muscle strengthening activities) (ACHA, 2020a). Minority
status (i.e., Asian and African American students) and female gender are negatively associated
with total PA (Keating et al., 2005). As students move from the structure of high-school physical
education classes and sport to the university setting which requires an increased level of
autonomy, young adults find themselves balancing academic and social responsibilities. This
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may result in less priority placed on personal health behaviors such as exercise. For example, in
one study college students reported a significant decline in vigorous PA from the last two months
of high school compared to the first two months of college enrollment (Bray & Born, 2004).
About 50% of students who were physically active before transition reported becoming
insufficiently active. Students in this study who had decreased their PA level also reported lower
levels of energy. More recently, a longitudinal study spanning a 12-year period demonstrated
that participation in PA decreased by about 24% during the transition from adolescence to early
adulthood. The decrease in PA was more prevalent in men than women. This is likely because
men are significantly more active than women in early adolescent years. It is also possible that
women experience the greatest declines in PA prior to entering the university setting and thus are
far less active then men at this time. This study found that while smoking and binge drinking
behaviors decreased or became stable during adulthood, PA levels continued to decrease (Kwan
et al., 2012).
Ullrich-French et al. (2013) suggest that changes in motivation regulation could explain
some of the decline in PA among college students. The longitudinal study examined PA
motivation using the self-determination theory (SDT) as students transitioned from high school
to college. In this study, first-year university students reported a decline in identified regulation
(i.e., behavior that is internally regulated by the participant’s perceived value) and a small
increase in introjected regulation (i.e., behavior that is regulated at least partially to avoid
negative consquences). This suggests that college students report a lower perceived value in
engaging in PA and instead participate as a result of increased feelings of shame, guilt, or
obligation for not exercising. This shift from identified to introjected motivation moves an
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individual away from self-determined motivation towards amotivation – a stage of SDT that is
highly associated with non-regulation of exercise behavior (Teixeira et al., 2012).
The level of PA in college students is not higher than that of the general population. The
prevalence of physical inactivity in college student has been documented in the literature
(Keating et al., 2005). In one cross-sectional study of 871 undergraduate students, 18% of
participants did not engage in any amount of moderate or vigorous PA. Females in this study
displayed higher levels of inactivity when compared to male college students (Pauline, 2013).
Physical inactivity rates seem to increase when considering racial and ethnic minority status (Lee
et al., 2018; Sa et al., 2016). The maintenance of exercise behaviors is important for the
improved health of students. For example, a longitudinal study of 392 physically active
undergraduate students reported that only 35% of participants were able to maintain activity
levels appropriate for health benefits for a one month time period (Irwin, 2007). The inability to
sustain PA in the long-term is an important consideration for public health and PA promotion
interventions.
Sustained physical inactivity may be indicative of poor anthropometric measures (i.e.,
body mass index) in the college student population (Edmonds et al., 2008; Gropper et al., 2012).
A meta-analysis revealed an average weight gain of four pounds during the first year (Vella-Zarb
& Elgar, 2009). Gropper et al. (2012) conducted a four-year study on college students and found
that body mass index (BMI) and body fat percentage (BFP) had increased significantly
throughout the matriculation period. Fat mass contributed to much of the weight gain for both
males and females. Participants classified as overweight to obese increased from 18% to 31% in
this longitudinal study. Obesity status and sedentary behavior are both risk factors for NCDs in
adulthood. The decline in PA levels as a college student is even more troublesome as it may
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predict the likelihood of PA behaviors into adulthood. Researchers found that nearly 85% of
adults who exercised regularly as college seniors were still physically active 10 years later
(Keating et al., 2005). Thus, promoting PA in the university setting provides the opportunity to
help young adults establish lifelong health habits.
Exercise and Mental Health. PA has been documented as a possible protective factor
against mental illness as a result of its ability to garner improvements in depressed mood,
anxiety, and stress (Bland et al., 2014; Brunes et al., 2015; Taliaferro et al., 2009) and that
college students with high stress tolerance typically use PA as a coping mechanism (Bland et al.,
2014). In a sample of 120 college students, there was a significant negative correlation between
leisure time PA and stress vulnerability (Xu et al., 2018). Students who engaged in higher levels
of moderate to vigorous aerobic activities reported lower levels of stress which could alleviate
symptoms of anxiety and depression.
In a large sample (n = 14,706), Vankim and Nelson (2013) found that students who met
the recommendations for vigorous exercise were less likely to report poor mental health or
perceived stress. The study found that socializing mediated the relationship between vigorous PA
and mental health. This suggests that participating in exercise may increase opportunities for
increased sense of belonging which is vital to well-being in this particular population. Another
study found a dose-response relationship between PA and mental health as participants who
engaged in the highest level of physical activity had the lowest ratings of perceived anxiety and
depression (Tyson et al., 2010). Similarly, Dore et al. (2016) found that moderate-to-vigorous PA
was inversely associated with anxiety and depressive symptoms. Mild PA (i.e., non-intense PA
such as walking) did not provide significant mental health benefits. This suggests that structured
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exercise that is planned with the intention of significantly increasing the heart rate may be an
effective treatment and minimal dose for mental illness.
Despite the increased focus on the health and wellness of students, nearly half of college
students reported feeling that student health was not a priority on their campus (ACHA, 2020a).
The Healthy Campus Framework suggests that access and integration of health services with
equal resources to support physical and mental health are key components of a comprehensive
college health program (ACHA, 2020b). A recent meta-analysis of 51 randomized control trials
found that exercise interventions were beneficial in improving generalized anxiety disorder and
depression and had a significantly higher effect when compared to more traditional interventions
such as cognitive-behavioral therapies (Huang et al., 2018). These positive findings of the effect
of exercise on mental health outcomes are particularly refreshing as students are likely to use
physical exercise as a stress reduction technique (Bistricky et al., 2018). Even more encouraging
is that students with negative symptoms of mental illness may benefit from exercise at a more
significant rate than older adults (Sabe et al., 2020). University administrators should not
overlook the opportunity to integrate resources (e.g., departmental programs, technology) to
develop interventions that consider the whole student. Exercise referral programs is one such
consideration. Health care providers frequently interact with students who could benefit from
increased exercise and have a greater chance of influencing long-term behavior changes through
active follow up. The impact of PA counseling and exercise prescription in clinical settings may
benefit college students.
University Counseling Centers
University counseling centers were established following World War II primarily to
support the psychological needs of veterans returning to college assisted by the GI Bill (Hodges
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et al., 2015). As the student demographic changed from predominantly white, male, unmarried
profiles to a more diverse population the need to address social, personal, and academic related
issues evolved beyond what traditional faculty members could handle. Campus counseling
centers and the profession of college counseling became more prevalent as a specialized field
with its own techniques, ethical standards and goals. Protocols and resources for the assessment,
diagnosis, and treatment of mental illness in higher education became increasingly sophisticated
(Hodges et al., 2015). College counseling initially emerged as a service within student affairs
(Hodges et al., 2015), however, the emergence of its own professional identity and credentialing
systems has led to an organizational realignment with a focus on clinical services within higher
education (Davis, 1998; Hodges et al., 2015).
Counseling centers are responsible for addressing students as they navigate the college
experience. An integrative approach to college counseling would seem to best support biological,
cognitive, and cultural factors that impact college student health. It has been suggested that a
student’s emotional health is influenced by multiple factors. A treatment model should consider a
holistic wellness approach that teaches positive coping strategies and resiliency factors for
college students (Hodges et al., 2015). Exercise as a preventative measure for college-age
students has been promoted as an important counseling intervention within this wellness
approach (Buckworth et al., 2002). College counselors who are equipped with information
related to the psychological benefits of exercise can use it to help students make choices about
exercise programs and link them to professionals with appropriate credentials. Counselors are
also uniquely positioned to prepare students psychologically for beginning a new activity
(Buckworth et al., 2002). This is critical in mitigating potentially negative outcomes of adopting
an exercise routine (e.g., overexercising, body dissatisfaction, eating disorders). The
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accredidation of college counseling centers is predicated on its ability to provide proactive
programming strategies that move students toward more positive campus experiences (Hermon
& Hazler, 1999). Hermon and Hazler (1999) suggest a holistic wellness model for college
counseling centers in which self-regulation is promoted. Along with self-regulation, recreation
and leisure activities seem to be the best predictors of a college students’ state and trait
psychological wellbeing (Hermon & Hazler, 1999).
Much of the intervention literature related to mental health services in the college and
university setting focuses on alcohol or tobacco use, sexual violence, and low academic
performance (Conley et al., 2017) for behavior change interventions. A meta-analysis of 79
mental health prevention programs for college students found that none of the chosen
interventions involved exercise or PA. Cognitive behavioral therapy, relaxation techniques,
coping skills and social skills training were the most frequently chosen intervention strategies for
stress, anxiety, and depressive symptoms (Conley et al., 2017; Rith-Najarian et al., 2019;
Yusufov et al., 2019). Several keyword searches combining ‘college counseling’, ‘mental health
counseling’, ‘exercise prescription’, and ‘physical activity’ resulted in a paucity of research.
Despite the strong evidence available that supports exercise as a treatment for mental illness,
there seems to be little to no evidence related to the use of exercise as an intervention through
university counseling centers. Understanding the knowledge, attitudes, and skills related to
exercise as an intervention for mental illness in college student is an important contribution to
future use of this strategy.
The Exercise is Medicine® Solution
Exercise is Medicine® (EIM) solution aims to connect health care providers with
exercise specialists to make PA assessment and promotion a standard of care. The global

21

initiative introduced in 2007 by the American Medical Association (AMA) and the American
College of Sports Medicine (ACSM) encourages health care providers to address the issue of
physical inactivity by including exercise when designing treatment plans (Sallis, 2015). The
solution is built upon strong evidence that getting patients to be more active may be a low-cost
therapy for achieving improved health outcomes. The following actions provide a framework for
health care providers to utilize: (1) assess the PA level of the patient as a vital sign of health at
every clinical visit, (2) provide brief counseling and deliver an exercise prescription to inactive
individuals, and (3) refer patients to exercise professionals or community resources. The solution
has been successfully implemented in the Kaiser Permanente system. More than 90% of adult
patients in the system have an accurate record of physical activity (Sallis, 2015). Despite this
case study, widespread uptake of the basic tenets of the EIM solution throughout the healthcare
system is limited. There is a dearth of empirical research exploring the acceptability of the EIM
solution. However, pilot and descriptive studies suggest future promise.
There are two target groups of professionals (healthcare providers and exercise
specialists) that are critical to the success of the EIM initiative. Challenges exist to reach some
medical providers due to lack of preparedness regarding exercise prescription and lack of
familiarity with the EIM protocols (Mealy et al., 2019). Medical school curriculum is limited in
the exposure and engagement in exercise prescription topics (Mealy et al., 2019; Stoutenberg et
al., 2015).
In a sample of health care providers, responses were largely positive toward the impact
that EIM had on counseling their patients on exercise over a six month period (Heath et al.,
2015). Following a workshop aimed at training providers on the EIM protocols, more than onehalf of the providers indicated that the EIM protocols improved their counseling skills and just
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under half agreed that the PA assessment tools were easy to use. While only 30% of providers
felt that the EIM solution increased their patients PA levels, the majority agreed that they would
recommend the EIM solution to other providers. In Canada, completion of a one-day EIM
workshop significantly improved provider confidence in exercise counseling and making
appropriate referals. Self-efficacy increased by 40% in workshop participants (Fowles et al.,
2018). The increased confidence and self-efficacy seemed to impact practice as more than 70%
of providers in this study reported prescribing exercise to patients following the workshop. The
findings from Fowles et al. (2018) suggest that additional training on exercise prescription for
healthcare professionals such as MHPs could improve confidence and self-efficacy, decrease
perceived barriers (i.e., lack of knowledge or accurate referral resources), and ultimately impact
practice. A better understanding of factors that influence exercise prescription practices in
clinical settings is needed to improve the implementation of the EIM solution.
While EIM continues to show promise, the effort of integrating this solution on college
campuses as Exercise is Medicine on Campus (EIM-OC) remains largely underexamined. The
EIM-OC referral initiative has been implemented on nearly a dozen college campuses and
participating institutions suggest that the program has helped to create strong partnerships among
recreation departments and healthcare professionals on campus. (Lagally et al., 2019). In a recent
study of available EIM-OC programs, the majority of referrals are for students not meeting PA
guidelines or having an exisiting psychological condition such as anxiety or depression (Lagally
et al., 2019). The EIM-OC solution has been recognized on more than 280 campuses worldwide,
yet only 12 of those campuses report a referral program (Lagally et al., 2019). Future research is
needed to understand campus-specific barriers that might inhibit more campuses from
successfully implementing this program. The findings from this study contributes to
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understanding the factors that influence MHPs to prescribe exercise to college students with
mental illness.
Theoretical Framework
The Information-Motivation-Behavioral Skills (IMB) Model assumes that the
performance of a health-related behavior is contingent upon the level to which individuals are
well-informed, well-motivated, and possess the appropriate level of skill to engage in a positive
change. The IMB model was originally developed to predict HIV prevention behavior and has
since been applied more broadly to predict positive health behaviors such as breast cancer
screening, wearing protective equipment (e.g., helmets), and PA behavior. The IMB model aims
to guide the implementation of evidence-based health promotion interventions (Fisher et al.,
2003).
The IMB model consists of a set of causal relationships between three constructs information, motivation, and behavioral skill (see Figure 1). Information that is relevant, directly
related to the particular health behavior and easily applied is suggested to be the initial
prerequisite for an individual to act (Fisher et al., 2003; Misovich et al., 2003). Motivation,
including personal motivation such as the attitude toward the behavior or perceived benefits of
performing the behavior and social support from friends and important others is a second critical
prerequisite for performing the health behavior (Fisher et al., 2003; Misovich et al., 2003).
Behavioral skills for performing a behavior include practical and objective skills (e.g., being able
to perform an exercise routine safely) and self-efficacy (e.g., the belief in one’s own ability to
adhere to exercise recommendations). The IMB model suggests that health behavior information
and health behavior motivation are independently related to health behaviors but primarily
influence behavioral skills to initiate the health behavior. In other words, information and
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motivation constructs are mediated by health behavior skills. Fisher et al. (2003) suggest that
information and motivation can have a direct effect on the outcome behavior in the absence of
complex behavioral skills. According to the model, the information and motivation constructs are
independent of each other and posit that highly informed individuals are not necessarily
motivated to perform a health behavior.

Figure 1. The Information–Motivation–Behavioral Skills (IMB) Model.

Empirical Support for IMB Model Constructs. The IMB model has been used with a
great deal of reliability to predict positive outcomes in a variety of consumer health behaviors
such as breast self-examination in women (Misovich et al., 2003), exercise behavior in arthritic
patients (Callahan et al., 2005), and diabetes self-care protocols (Chang et al., 2014). The
generalizability of the IMB model as a reliable and valid framework has been well-established
within HIV prevention behavior and expands into more general health promoting behaviors.
In a study examining diabetes self-care behaviors, the IMB model was used to target diet
and physical activity to improve glycemic control (Osborn et al., 2010). The model indicated
significant paths from information to behavioral skills, from motivation to behavioral skills, and
from behavior skills to actual health behavior. Information and motivation, as consistent with the
25

proposed model, was significantly related to one another. Osborn et al. (2010) found that 46% of
the variability in diet self-care behavior was accounted for by the IMB model. Furthermore, diet
behavior was directly related to lower A1C levels in participants.
In Goodell et al. (2012) the IMB model accounted for 13% of the variance in children’s
consumption of artificially sweetened beverages. Parental information and motivation were
strongly correlated to decrease their child’s consumption of sugary beverages through their
relationship with behavioral skills.
The IMB model accounted for 33% of the variance in intentions to reduce smokeless
tobacco use prior to an educational intervention (Shell et al., 2011). In this study, a brief
intervention was provided to improve information, motivation (i.e., positive and negative
expectancies about the use of smokeless tobacco), and behavioral skills (i.e., self-efficacy). Post
intervention the IMB model accounted for 39% of the varience in intentions and the tenets of the
IMB model were confirmed. Information positively and directly influenced self-efficacy.
Positive beliefs about smokeless tobacco influenced lower levels of self-efficacy to reduce its
use. Self-efficacy directly influenced intentions to reduce smokeless tobacco. Consistent with
other findings, this study found a correlation between information and motivation. These studies
are not without limitations as the authors reported insufficient validated measures for the IMB
model and were based on self-reported data. However, they support continued development and
utilization of the model for health behavior change interventions.
The IMB model has been adapted to successfully facilitate positive change for individual
adherence to consumer health behaviors. Constructs of the model have been used individually or
as tenets of alternative behavior change theories to predict healthcare provider behaviors (Amin
& Chewning, 2015; Bernaix, 2000), but limited research has explored the applicability of the
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IMB model for eliciting behavior change in health care providers. Hackler, Pinho, and Mckinnon
(2013) used the IMB model to evaluate an HIV mental health training protocol for social
workers. Constructs of the IMB model were used to inform the design and delivery of training
materials. Participants reported increased knowledge of HIV care, comfort working with HIV
clients, and ability to change HIV care practice as a result of the training program. Findings of
this study reported significant increases in IMB constructs. These variables also significantly
predicted social worker’s intention to change their practice related to HIV care (behavior
change). Walsh and Petroll (2017) used the IMB model to predict physicians’ discussion and
prescription of PrEP to patients in a primary care setting. A structural equation model supported
the hypothesized relationship between IMB constructs. Information was correlated with both
motivation and behavioral skills. There was a direct path between motivation and behavioral
skills and behavioral skills were positively associated with PrEP prescription. Additionally,
behavioral skills mediated the effects of information and motivation on PrEP prescription which
is consistent with the model. The IMB model explained 50% of the variance in PrEP
prescription. The current study extends the previous utility of the IMB model by examining its
predictive validity for exercise prescription among mental health practitioners as a part of the
EIM solution.
Factors Associated with Exercise Prescription
There is considerable evidence to support exercise as a treatment for chronic physical
health conditions (e.g., cardiovascular and metabolic disease) and mental illness (e.g., anxiety
and depression). It has been suggested that the assessment and promotion of exercise by
knowledgeable healthcare providers may improve PA adherence (Happell et al., 2011) and its
related health outcomes. Improving the coordination of exercise prescription in healthcare could
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help reduce the rate of physical inactivity in clinical populations. However, little is known about
the attitudes of university-based heathcare professionals, specifically, and their perceptions of
exercise prescription in mental health treatment.
Several systematic reviews have examined and synthesized the perceptions of PA
counseling (i.e., Hébert et al., 2012) and factors influencing PA promotion behaviors (Huijg et
al., 2015) in primary care settings. Studies have also examined factors in allied and non-clinical
health professionals (Crisford et al., 2018). Lack of perceived time was the most frequently
reported factor prohibiting healthcare professionals from prescribing exercise to patients (Hébert
et al., 2012; Huijg et al., 2015). Interestingly, lack of financial incentive that would justify the
time spent counseling patients on exercise has been indicated as a barrier (Hébert et al., 2012).
Knowledge and formal training were positively associated with the promotion of PA among
primary healthcare providers (Crisford et al., 2018; Hébert et al., 2012; Huijg et al., 2015).
Providers’ perception of the effectiveness of exercise counseling remain mixed and are
influenced by the health status of the patient. Providers express generally positive attitudes and
beliefs regarding the benefits of exercise for patients. However, some express concern about
their abilities to actually change patient behavior in a clinical setting (Hébert et al., 2012). Beliefs
about patient adherence were found to be related to PA promotion in some health care
professionals (Crisford et al., 2018). Self-efficacy is defined as the belief that an individual holds
regarding their ability to successfully perform a task in under the influence of a variety of life
events (Bandura, 1982). Higher rates of self-efficacy regarding the provision of exercise
promotion are associated with increased levels of the behavior (Crisford et al., 2018).
A growing number of studies have examined the knowledge, motivation, and skills
related to PA and exercise promotion by mental health practitioners (Burton et al., 2010; Happell
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et al., 2012b; Kinnafick et al., 2018; Radovic et al., 2018; Stanton, Reaburn, et al., 2015;
Verhaeghe et al., 2013). A 2019 scoping review utilized the Theoretical Domains Framework to
understand the factors associated with exercise promotion for people with mental illness
(Glowacki et al., 2019). Key barriers and facilitators emerged including the beliefs regarding the
outcomes of a behavior. For example, the included studies reported that providers felt that people
with mental illness lacked the motivation and desire to exercise and thus would not adhere to an
exercise program. This is an important barrier that must be addressed in evidence-based
strategies designed to improve exercise promotion in providers. Another key concept from this
review identified the environmental context and resources as a significant influence on
providers’ provision of exercise promotion. The lack of organizational support (e.g., training,
programs and staffing) for the integration of exercise promotion in mental health services is a
significant barrier to exercise promotion by healthcare professionals. Participants indicated that
enhanced training and educational resources would increase their promotion of exercise and PA
for people with mental illness. Practitioners are interested in ongoing training and the
development of programs to increase confidence and skills. Changes in organizational staffing
structure to include formalized exercise specialists trained to work with people with mental
illness were viewed as facilitators of exercise prescription. Additionally, organizations need
targeted funding for evidence-based programs.
Information. Consistent with the IMB model, exercise related information is likely to
facilitate exercise prescription among MHPs. Two studies found that PA knowledge was
significantly associated with exercise advice and counseling (Burton et al., 2010; Radovic et al.,
2018). Burton et al. (2010) found that more than 80% of MHPs were confident in providing
general PA advice and identifying reliable resources for their patients. Another study found that
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57% of therapists reported adequate knowledge on the therapeutic benefits of PA as a part of
treatment (Phongsavan et al., 2007). However, Harding (2013) found that clinicians were
confident but lacked the requisite knowledge to successfully prescribe exercise. Radovic et al.
(2018) found that only 13% of clinicians were able to correctly describe current exercise
guidelines. MHPs receive limited formal training related to exercise prescription for people with
mental health conditions (Stanton et al., 2015). This lack of training may lead to a preference for
pharmacology as treatment (Mugisha et al., 2019). Increasing access to reliable information
regarding exercise guidelines and the positive effects of exercise when included as a part of
treatment may improve the efficacy of exercise prescription by MHPs.
Motivation. In general, research suggests that exercise prescription practices may be
influenced by both personal (e.g., beliefs about outcomes, perceived patient constraints) and
social (e.g., organizational structures and support from colleagues) factors. Both barriers and
facilitators exist that may impact the level of motivation for MHPs. Greater positive outcome
beliefs regarding exercise prescription likely lead to increased exercise prescription and promotin
in mental health treatment. MHPs agree that PA counseling could be useful as a component of a
treatment plan (Burton et al., 2010; Happell et al., 2012b) and is important for the improvement
in physical health, mental health, and quality of life (Leyland et al., 2018; Stubbs et al., 2014).
Radovich et al. (2018) found that some MHPs consider it at least as effective as other forms of
traditional treatment such as antidepressant medication. Some MHPs believe that exercise could
reduce the impact of negative symptoms of mental illness specifically for those with serious
mental illness (SMI) such as schizophrenia or those in secured, inpatient facilities (Mugisha et
al., 2019; Stubbs et al., 2014). However, there are conflicting views regarding the usefulness of
exercise alone. For example, Way et al. (2018) reported that six percent of MHPs indicated that
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exercise was not a legitimate treatment for mental illness. Phongsaven et al. (2007) found that
12% of therapists believed that PA is important for physical health but not beneficial for
managing mental illness. Additionally, 14% believed that patients would not benefit from PA
advice. Severe symptoms of mental illness could create a dangerous situation for patients due to
the external factors associated with exercise (Carlbo et al., 2018; Kinnafick et al., 2018). Some
MHPs expressed that the priority should be placed on addressing the mental illness before the
physical health concerns (Leutwyler et al., 2013). Reaffirming the positive outcome beliefs
related to exercise prescription could increase the personal motivation of MHPs for integrating
exercise into the treatment of their patients.
Mental health consumers experience personal constraints to exercise that, if not
addressed, present obstacles to engaging in regular exercise. MHPs express concerns regarding
the general lack of motivation and interest in exercise (Harding, 2013). Several studies noted
clinician beliefs that people with serious mental health issues are not motivated to exercise as a
direct result of symptoms (Browne et al., 2016; Happell, Platania-Phung, et al., 2013; Leyland et
al., 2018; Way et al., 2018). Other patient level constraints include geographic barriers
(especially those living in secured facilities) and financial barriers (Happell et al., 2012a). Many
college campuses offer recreation programs and fitness centers at no additional cost to enrolled
students which may minimize some of these barriers in this particular population. Negative
symptomology of serious mental illness (e.g., soreness and discomfort) is a patient level concern
that cautions MHPs when recommending PA (Happell et al., 2012a; Soundy et al., 2014).
Without a plan for coping with these physiological results of exercise, it is believed that patients
may be a danger to themselves and others in the gym environment (Leyland et al., 2018). These
negative outcome beliefs are counterproductive to the positive outcome beliefs held about the
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benefits of exercise and could demotivate MHPs from routinely recommending exercise as a part
of treatment.
Studies that have examined the views of MHPs and their role in exercise prescription
report a limited support and motivational role. Exercise is thought to be the individual
responsibility of the patient (Kinnafick et al., 2018). Radovic et al. (2018) found that 28% of
staff believed that exercise should only be prescribed by an exercise professional. Similarly,
Carlbo et al. (2018) suggest that nurses believe exercise information should be delivered by
medical doctors who prescribe medications, and not MHPs. Notably, Burton et al. (2010)
distinguished a perceived difference between advising and prescribing exercise – suggesting that
the former was more appropriate for MHPs than the latter. It has been suggested that certain
health professionals (e.g., exercise physiologists) may be better positioned to support PA
promotion (Crisford et al., 2018). In mental health settings, this may be directly related to the
lack of training and education that practitioners receive. MHPs have a unique opportuntity to
have long-term engagement with their patients which is valuable in assessing, prescribing, and
monitoring lifestyle behavior changes such as PA. Increasing the perceived responsibility for the
physical health of their patients may influence the personal motivation of MHPs.
Social motivation for prescribing exercise can be examind through the lens organizational
motivation. In other words, MHPs may be more motivated to regularly prescribe exercise when
they feel supported by colleagues and the organizational structure in which they work.
Colleagues can be a major source of social approval for giving exercise advice to patients. If
exercise becomes a standard part of practice and is expected within the organization it becomes
easier (Leyland et al., 2018). Some MHPs indicated lack of organizational support as a barrier
(Way et al., 2018). Lack of funding for resources related to PA promotion programs means that
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MHPs must prioritize conventional treatment of mental health over the physical health needs of
consumers (Happell et al., 2012b). Many secure facilities are limited on space and infrastructure
to support opportunities for PA (Soundy et al., 2014). The EIM solution could provide a structure
to promote organizational buy in for exercise prescription and referral in mental health settings.
According to the IMB model, addressing these personal and social influences may improve the
likelihood of exercise prescription by MHPs.
Behavioral Skill. The literature published related to increasing the skills and selfefficacy of MHPs regarding exercise promotion and prescription calls for increased professional
development and exercise referral systems. Each of these are features of the EIM solution.
Professional development activities and access to educational materials regarding the use of PA
are needed to increase the confidence of MHPs (Burton et al., 2010; Leyland et al., 2018; Way et
al., 2018). MHPs agree that there is a need for additional training on how to help consumers
exercise safely (Happell, Platania-Phung, et al., 2013) and increase their motivation levels
(Harding, 2013; Leutwyler et al., 2013; Radovic et al., 2018). Way et al. (2018) reported that
60% of respondents agreed that further education and training for exercise prescription
specifically in mental health would be useful. Staff education regarding symptom management
through exercise would be beneficial (Leutwyler et al., 2013). Continuing education may
improve the confidence and self-efficacy for exercise prescription. Medical school curriculum
lack sufficient exposure to lifestyle modification (i.e., exercise) for students in the U.S.
(Stoutenberg et al., 2015). Similar to health professionals, broadly, training and education seem
to be a desired intervention for integrating exercise promotion and prescription into the health
care systems.
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Appropriate referral to a trusted exercise specialist is a factor that may influence MHPs
exercise promotion and prescription. Heath et al. (2015) reported a general desire among health
care providers to refer to qualified fitness professionals. However, providers report that a lack of
knowledge regarding accessible community programs and professions was a barrier. This finding
is consistent with other published findings (Crisford et al., 2018; Glowacki et al., 2019; Hébert et
al., 2012). Integrating the EIM assessment and referral process in an electronic record may
reduce barriers and improve communication between healthcare providers and fitness
professionals (Heath et al., 2015). The use of EIM protocols such as a referral system from
MHPs to exercise professionals may improve exercise prescription practices.
It is evident that, to some extent, information (i.e., knowledge about exercise guidelines),
motivation (i.e., the reduction of perceived barriers to exercise prescription), and behavioral
skills (i.e., self-efficacy for prescribing exercise) may be a useful framework to address the lack
of exercise prescription in mental health settings. Figure 2 offers an adaptation of the IMB model
as applied to exercise prescription practices. However, gaps remain in the literature. The lack of
validated measurement instruments, significant heterogeneity of available studies, and
inconsistent findings makes drawing conclusions ill-advised. First, the strength and direction of
these relationships remain largely unknown. There is a lack of empirical investigation into the
relationship these factors have in exercise prescription behaviors (Huijg et al., 2015). Thus it is
important to examine these relationships in a way that can be replicated in different populations
of MHPs. Furthermore, it is unclear if these specific factors remain salient among MHPs
working with college students.
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Figure 2. The IMB model applied to exercise prescription practices in mental health settings.

There is a tremendous amount of evidence that supports the benefits of exercise to mental
health. The growing prevalence of mental illness in the college student population warrants a
look into cost-effective, systems-based approaches to care for the student holistically. Exploring
the effectiveness of university counseling centers partnering with on-campus recreation programs
to prescribe exercise as a part of treatment for mental illness is one such approach. The vast
majority of the evidence that supports integrating exercise as medicine focuses on adult
populations in primary healthcare and has been conducted outside of the United States.
Furthermore, the research that supports the link between exercise and mental health has largely
focused on consumer behavior change and patient outcomes. There is a need to examine provider
behaviors to better enhance the effectiveness of solutions such as EIM and improve patient
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health outcomes, specifically in college students. The present study examined the relationship
among variables in the IMB Model (i.e., information, motivation, behavioral skill) in predicting
exercise prescription among MHPs.
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Chapter 3: Method
In this chapter the research design, instrument development procedures, and participant
recruitment are discussed. Statistical methods and data analysis are also described.
Research Design and Participants
A non-experimental, correlational, cross-sectional survey design was used to examine the
relationship between information, motivation, behavior skills, and exercise prescription practices
among MHPs working in college counseling centers. A non-stratified, convenience sample of
credentialed MHPs working in a university-based counseling center (n = 1,237) were recruited
via email to participate in this study. Participants were recruited from 137 EIM-OC registered
colleges and universities in the United States. Campuses must select a leadership team, complete
an online registration form with ACSM, develop an activation plan, and implement awareness
and educational activitiesto recognized as an EIM-OC institution. MHPs were recruited to
participate in this study from May 2021 – August 2021.
Inclusion criteria for participants were: (a) full- or part-time employment affiliation with
a university counseling center, (b) job title as licensed psychologist, therapist, psychiatrist,
mental health counselor, nurse, or staff clinician, and (c) 18 years or older. University counseling
centers are designed to assess, diagnose, and treat the mental health concerns of enrolled
students. Participants assigned to outreach roles, internships, or who did not maintain student
caseloads were excluded from this study.
Invitations were sent to official university email addresses describing the purpose of the
study, and included a link to the informed consent and online questionnaire via Qualtrics®.

37

Individuals who decided to participate were asked to read and acknowledge informed consent
followed by the IMB model-based online questionnaire, self-report measures of personal
exercise history, and demographic items (see Appendix A). The online questionnaire required
approximately five to ten minutes to complete. Two reminder emails were sent 10 days apart via
Qualtrics®. A total of 265 questionnaires were returned. Ten questionnaires consisted of more
than 75% missing data. These cases were considered incomplete and deleted. Demographic data
were missing from these cases, thus it was not possible to determine if there were significant
differences between deleted cases and cases retained for analysis. A total of 255 valid surveys
were used for a response rate of approximately 21%.
Participants were compensated with a $5 electronic Starbucks gift card for their
participation in the study. The research protocol for this study was reviewed and categorized as
exempt by the University of South Florida (USF) Institutional Review Board.
Measures
The three independent variables (information, motivation, and behavioral skills) of the
model were measured using a variety of questionnaires identified in existing literature as relevant
and valid in the context of exercise and mental illness (Karvinen et al., 2017; Lent et al., 2003;
Stanton et al., 2014). For the purposes of this study, information was defined as adequate
knowledge regarding the benefits, guidelines and effectiveness of exercise in the treatment of
mental illness. Motivation was defined as personal beliefs (e.g., attitude regarding the role of
exercise in treatment), perceived barriers (e.g., challenges with routinely prescribing exercise to
patients) and organizational support (e.g., policy, resources, and social norms perceived within
the department) for exercise promotion. Behavioral skills were defined as the practitioners
perceived self-efficacy to counsel patients and routinely prescribe exercise as a part of treatment.
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Information. Information was represented by two subscales. The exercise knowledge
subscale contained 11 items to measure the knowledge of guidelines for exercise prescription for
people with mental illness (e.g., types of exercise considered moderate intensity) and included
multiple choice and true/false responses. Items were developed based on widely accepted
guidelines for exercise prescription (i.e., ACSM) and a literature review on exercise
interventions in mental illness. The exercise knowledge response scale was binary with correct
(1) or incorrect (0) responses. Correct item responses were summed to produce an exercise
knowledge score with a range of 0 to 11. This scale demonstrated poor internal consistency with
a Cronbach’s alpha = .26. This is likely due to the limited variance in several of the item scores
in this study (e.g., 97% answered item K6 correctly).
The Exercise in Mental Illness Questionnaire – Health Practitioner Version (EMIQ-HP)
was adapted with permission from the original author (Stanton et al., 2014) to develop the
Benefits of Exercise subscale. The scale is used to measure the knowledge of MHPs regarding
the benefits of exercise. It has been noted that the EMIQ-HP does not report a strict factorial
structure (Romain et al., 2020; Stanton et al., 2014) therefore only items most relevant to the
constructs of the IMB model were retained for this research study. For example, an item from the
original EMIQ-HP that asked about PA and the reduction of certain forms of cancer was omitted
from the scale for this study. The scale contains four items measuring knowledge related to the
benefits of exercise (e.g., benefits of exercise will still accrue if 30 minutes of exercise is taken in
shorter blocks of 10 minutes). Items in this section ask for a response indicating level of
agreement to a series of statements using a five-point Likert scale with anchors 1 = ‘Strongly
disagree’ to 5 = ‘Strongly agree’. Higher scores represent higher levels of exercise related

39

knowledge (i.e., information). Within the current study, internal consistency for this scale
demonstrated acceptable reliability with a Cronbach’s alpha = .71.
Motivation. Motivation was represented by three subscales to measure personal and
organizational motivation for prescribing exercise as a treatment for mental illness. The first
subscale (Perceived Barriers) contained 7 items and was adapted from the Beliefs and Barriers to
Exercise Prescription domains of the EMIQ-HP (Stanton et al., 2014). This subscale measured
perceived barriers for practitioners considering exercise prescription for people with mental
illness (e.g., I’m concerned that exercise might make their condition worse). A total of 4 items
were developed by the principal investigator from a review of relevant literature to measure
organizational support for exercise as a part of integrated care (e.g., my organization expects me
to prescribe exercise). The Personal Beliefs subscale contains 7 items to measure attitudes
regarding the prescription of exercise for people with mental illness (e.g., people with mental
illness know that exercise is good for their physical health). Motivation items ask for a response
indicating level of agreement to a series of statements using a five-point Likert scale with
anchors 1 = ‘Strongly disagree’ to 5 = ‘Strongly agree’. Higher scores on the personal beliefs
and organizational support subscales and lower scores on the barriers to exercise prescription
subscale represent increased levels of motivation to prescribe exercise for mental health
treatment. The internal consistency of these subscales in this study was poor to acceptable with
Cronbach’s alphas equal to .56 (personal beliefs), .72 (perceived barriers), and .72
(organizational support).
Behavioral Skill. A modified version of the Helping Skill Self-Efficacy scale from the
Counselor Activity Self-Efficacy Scales (CASES) (Lent et al., 2003) has been used previously to
measure PA counseling in clinical settings (Karvinen et al., 2017). The Helping Skill Self-
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Efficacy scale was modified to be applicable to self-efficacy for exercise counseling. Behavioral
skill is operationally defined as self-efficacy specific to exercise counseling. The self-efficacy
scale contained 11 items measuring level of confidence for using counseling strategies in the
specific context of exercise prescription (e.g., point out discrepancies, contradictions, or
irrational beliefs of which the patient is unaware of or unwilling to change in terms of his/her
level of exercise). Items in this section ask for a response indicating level of confidence on a
Likert-type scale with anchors 1 = ‘No confidence’ to 5 = ‘Complete confidence’. Higher scores
in this section are associated with higher levels of self-efficacy. The CASES scales have been
found to be internally reliable with good convergent and discriminant validity (Lent et al., 2003)
and has demonstrated good internal consistency with a Cronbach’s alpha = .96 elsewhere in the
literature (Karvinen et al., 2017). The internal consistency in this study demonstrated good
reliability with a Cronbach’s alpha = .89.
MHPs Personal Exercise Behavior. Participant exercise behavior was measured using
self-report items: (1) “How many days in a typical week do you engage in moderate PA (e.g.,
cycling, or light resistance training) that results breathing somewhat harder than normal?” and
“On average how many minutes do you spend performing those activities in a single day?” and
(2) “How many days in a typical week do you engage in vigorous PA (e.g., running, or heavy
resistance training) that results in a significantly increased heart rate?” and “On average how
many minutes do you spend performing those activities in a single day?” Personal exercise
behavior was calculated as a continuous score expressed as Metabolic Equivalents of Task
(METs). METs are “a useful and standardized way to describe the absolute intensity of physical
activity” (ACSM, 2018, p. 2). Total MET-minutes per week is calculated as a sum of moderate
PA (4.0 x min x days) and vigorous PA (8.0 x min x days). This coding scheme is suggested for
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classifying activities by intensity level and allows for enhanced comparison of results of selfreports of PA (Ainsworth et al., 2011).
Exercise Prescription. Two items were used to measure different aspects of exercise
prescription practices for students with mental illness. Respondents were asked to reflect on the
last 30 days of clinical practice and report a percentage (range = 0 to 100) to indicate the
frequency in which they (1) assessed PA levels using validated tools and (2) prescribed exercise
to a patient as a part of their long-term mental health plan when it was appropriate (not
contraindicated) to do so. Respondents were instructed to not consider cases in which exercise is
not recommended such as eating disorders or acute mental health crises.
Participant Demographics. Participants were asked to self-report demographic and
institutional characteristic data including age, gender, professional discipline, and years of
experience. Institutional characteristics (i.e., public, student enrollment, and availability of an
campus recreation facility) were requested. Participants were also asked to indicate their
awareness of an EIM-OC program on campus.
Instrument Validation
Content validity is the degree to which the items on a measure reflect the domain of
interest and is important when using a new instrument in the research process (Lynn, 1986). To
determine the validity of the IMB questionnaire, a full copy of the instrument was provided to
subject matter experts (SMEs). SMEs were invited if they met one or more of the following
criteria: (1) experience as a mental health practitioner, (2) published research in the disciplines of
exercise and mental health, or (3) currently serve as a college counseling center director. A
purposive sampling technique was used to recruit panel experts and a snowball sampling
technique was used to recruit additional participants who met the criteria.
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A total of six mental health professionals, five research faculty members, and two
counseling center directors were invited by email to serve as SMEs. Two additional panelists
were recruited via the snowball sampling process. Responses were received from mental health
professionals (psychologists n = 2; social worker n = 3) and research faculty members (n = 2),
providing seven SMEs to review items. SMEs evaluated each individual item on the instrument
using three categories (clarity, coherence, and relevance) proposed by Escobar-Perez and
Cuervo-Martinez (2008). SMEs then provided a content validity score using a 4-point scale. The
content validity index (CVI) was calculated as the number of experts giving a rating of 3 or 4,
divided by the total number of experts. SMEs were asked to evaluate the scale as a whole to
determine if the items included were relevant to measuring the construct. The scale-level content
validity index (S-CVI) wsa calculated as the number of experts giving a rating of 3 or 4, divided
by the total number of experts. Items with a CVI/S-CVI of .78 or greater were retained (Lynn,
1986). Items that did not meet the minimum .78 were omitted or revised.
The exercise knowledge content area was comprised of 11 items. Ten items demonstrated
strong content validity. One item demonstrated moderate content validity with a CVI score
falling just below the .78 threshold. One reviewer noted on item K4 that the answer choices
could vary based on context. Thus, the question was revised for clarity and retained. The total SCVI score for exercise knowledge was strong.
The benefits of exercise content area was comprised of six items. Three items
demonstrated strong CVI scores while three items demonstrated moderate scores ranging from
.67 to .71. Items B2 and B3 were omitted as SMEs noted the lack of coherence and relevance to
mental health. Item B1 demonstrated a weaker CVI but was adapted from a previously validated
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instrument. Additionally, missing data from a panel expert could have negatively impacted the
evaluation of item B1 so it was retained.
Seven items were evaluated in the personal beliefs subscale. All of these items
demonstrated strong content validity with CVI scores ranging from .86 to 1.0. The six items
included on the barriers to exercise prescription scale demonstrated strong content validity. The
organizational support scale consisted of five items. Several SMEs noted that item O5 was
important, but most relevant to the barriers scale as opposed to the organizational support scale.
This item was moved to reflect that feedback. The remaining items demonstrated strong CVI
scores and the scale S-CVI score was also strong.
The helping skills self-efficacy content area has demonstrated strong content validity in
previous studies. The 11 items included in the scale received a strong S-CVI score (1.0). Ten
items demonstrated strong content validity with CVI scores ranging from .86 to 1.0. Item S4 fell
just below the threshold suggested by Lynn (1986), however, the item was retained in order to
retain the quality of the scale as developed. The content validity scores from the SMEs ratings
are presented in Appendix A. Items were evaluated as a unit to determine if the items were
sufficient to measure the intended construct (S-CVI). Table 1 presents the S-CVI for all
subscales. The final version of the IMB instrument contained 58 items (see Appendix C).
Table 1. Scale-level CVI for questionnaire subscales
Subscale
Exercise Knowledge

Expert
1
1.00

Expert
2
3.00

Expert
3
3.00

Expert
4
4.00

Expert
5
3.00

Expert
6
3.00

Expert
7
4.00

M

IAa

3.00

6.00

Scale
CVI
0.91

Benefits of Exercise

2.00

2.00

3.00

3.00

3.00

3.00

3.00

2.71

5.00

0.85

Personal Beliefs

3.00

2.00

4.00

4.00

3.00

4.00

4.00

3.43

6.00

0.96

Perceived Barriers

3.00

3.00

3.00

4.00

4.00

3.00

4.00

3.43

7.00

1.00

Organizational Support

3.00

4.00

4.00

3.00

3.00

4.00

4.00

3.57

7.00

1.00

Self-Efficacy

4.00

4.00

3.00

4.00

4.00

4.00

4.00

3.86

7.00

1.00

NOTE: a = Interrater agreement for S-CVI equals the number of SMEs rating 3 (i.e., this item is rather important to
the measurement scale) or 4 (i.e., the item is very relevant and should be included) divided by the total number of
SMEs.
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Data Analysis
This section describes the statistical procedures used to evaluate the research questions:
1. What percentage of the variance in exercise prescription behaviors among MHPs is
accounted for by the IMB model constructs?
2. What are the indirect effects of information and motivation on exercise prescription
behaviors?
3. What is the relationship between personal exercise behavior and exercise prescription
practices?
Prior to addressing the research questions, descriptive statistics were computed using
SPSS (Statistical Package for the Social Sciences) version 27. Preliminary data analyses
included: (a) screening variables for basic assumptions (i.e., normality, independence, and
outliers), (b) identification and treatment of missing data, (c) computation of sample and item
descriptive statistics, (d) computation of scale reliabilities, (e) checking for multicollinearity, and
(f) examining correlations between measured variables.
Factor analysis was performed to assess the construct validity of the measures used in this
study. Confirmatory factor analysis (CFA) was conducted to examine the internal structure of the
latent variables. CFA is most appropriate when there is an a priori hypothesis (e.g., IMB model)
which specifies the relationship among variables (Floyd & Widaman, 1995; Kline, 2016). CFA
tests a hypothesized theoretical measurement model to determine if it yields a variancecovariance matrix similar to that of the sample (Schumacker & Lomax, 2016). CFA is
considered a desirable approach to statistical analysis as it adjusts for measurement error
(Schumacker & Lomax, 2016).
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Structural Equation Modeling. Structural equation modeling (SEM) was conducted to
address the research questions in this study. SEM is an appropriate statistical technique to test
and estimate relationships in order to support a theory. SEM combines the measurement model
from the CFA with structural models. This technique is chosen because of its ability to test
relationships between multiple variables (independent, mediating, dependent) simultaneously
(Schumacker & Lomax, 2016). Confirmatory factor analysis (CFA) and SEM were performed
using Mplus Version 8. Mplus was selected due to its ability to handle dichotomous and missing
data. The weighted least square mean and variance adjusted (WLSMV) estimator was used as it
is robust to violations of multivariate normality and provides the best option for modeling
categorical data (i.e., knowledge items were scored 0 or 1). An alpha level for tests of
significance was set a priori at .05.
The first step in conducting SEM involves specifying a model based on theory and prior
research (Schumacker & Lomax, 2016). The theoretical model hypothesized for this study is
presented in Figure 3. Figure 3 summarizes the six first order factors (exercise knowledge,
benefits of exercise, personal beliefs, barriers to exercise prescription, organizational support,
and self efficacy). Information and motivation represent higher-order factors (i.e., these higherorder factors are viewed as causes of the first-order factors).This represents the complete model
as it contains both a reflective measurement model (i.e., constructs are specified as causes of
items) and a structural model. The measurement model specifies the relationship of the observed
scores to their underlying latent construct. The structural model specificies the relationship
among the latent variables (Kline, 2016). Ovals represent unobservable, latent variables (e.g.,
information, motivation, and behavioral skill) and rectangles represent measured, observed
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variables (i.e., subscale items) and in this study the dependant variable exercise prescription. One
factor loading was fixed to 1.0 for each of the for latent variables.
Schumaker and Lomax (2016) suggest that the second step in SEM is model
identification. A model is just-identified if the degrees of freedom is equal to zero and indicates
all parameters are being estimated. The model specified for the current study is an overidentified model, which indicates that there are fewer paths specified in the model than variables
in the equation and allows for parameters to be estimated for model fit (Schumacker & Lomax,
2016).
The evaluation of goodness of fit of the hypothesized model was assessed using the chisquare statistic. A non-significant chi-square value indicates the probability that the observed and
implied variance-covariance matrices are similar and that any differences are due to sampling
variations. As noted in the literature (Bentler & Bonett, 1980; Hu & Bentler, 1998; Schumacker
& Lomax, 2016), the chi-square test alone is not a very good description of model fit as it is
sensitive to sample size with larger sample sizes more likely to produce a significant chi-square.
Therefore, additional measures were used to examine model fit. The root mean square error of
approximation (RMSEA) is a standardized value that provides a measure of close fit between .05
and .08. The RMSEA takes into account sample size and the degrees of freedom. The TuckerLewis Index (TLI) is a measure that compares a proposed model with a null model. A TLI
greater than .95 indicates an acceptable fit (Hu & Bentler, 1998). The comparative fit index
(CFI) is also a measure of comparative fit for a specified model and values greater than .95 is
considered an acceptable fit. Finally, the the standardized root mean square residual (SRMR) is
less sensitive to estimation method, multivariate normality and sample size. SRMR values less
than .08 are considered an acceptable fit (Hu & Bentler, 1998).
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Figure 3. SEM theoretical model.
Note: K = exercise knowledge, B = benefits of exercise, be = personal beliefs, ba = perceived
barriers, O = organizational support, S = self-efficacy.
error terms for measured variables

48

The final step in SEM, according to Schumaker and Lomax (2010) is respecification of
the model in cases where the model does not fit the data. Respecification is guided by the
theoretical framework, values in the residual matrix and modification indices. Modifications can
be done by adding an error covariance term between pairs of items. Parameters could be added
or deleted if they are not significantly different from zero, but must be justified and is cautioned
against. It is also noted that sometimes, the model does not fit the data which implies the theory
is not supported in the sample of data (Schumacker & Lomax, 2016).
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Chapter 4: Results
The purpose of this study was to examine the IMB model and its ability to explain the
variance in the use of exercise prescription in university counseling centers in the United States.
Confirmatory factor analysis (CFA) and structural equation modeling (SEM) were used to
examine the relationship between information, motivation, behavioral skills, and the use of
exercise prescription. This chapter presents the sample characteristics and preliminary data
results. Results of CFA, to determine the factor structrure of the measurement tool, and the SEM
to determine the relation between information, motivation, behavioral skills and exercise
prescription are presented.
Description of the Sample
Table 2 presents participant demographics of the sample (n = 255). Most participants
identified as a woman (66.7%), with a mean age of 40 years (SD = 9.2, range: 25 - 66). The
mean duration of professional practice of participants was 10 years (SD = 8.0, range:1 - 40).
More than half were credentialed as psychologists (58%) and the majority of respondents worked
at public institutions (78%). Nearly 90% reported working for an institution that provides access
to a student recreation facility. However, most participants were unsure (72%) or did not believe
(8%) that their institution participated in the Exercise is Medicine® on Campus initiative (see
Table 4). Almost all (91%) of MHPs in this study expressed an interest in participating in a
future training for prescribing exercise for people with mental illness.
About one third of respondents (n = 78, 33%) were classified as achieving a high level of
PA based on self-report using the International Physical Activity Questionnaire – Short Form
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(IPAQ-SF). About half of the respondents reported achieving moderate (26%) or low (25%)
levels of PA. Forty MHPs reported achieving no weekly PA (16%). The mean weekly
expenditure was 1,182 MET-min per week (SD = 1,212). The IPAQ-SF scoring protocol
categorizes moderate PA as achieving at least 600 MET-min per week and high PA as achieving
at least 1500 MET-min per week.

Table 2. Participant demographics for survey respondents (n = 255)
Variable
Age (years)
M
SD
Range
No Response
Gender
Woman
Man
Non-binary
Prefer not to disclose
No response
Profession
Psychologist
Mental Health Nurse
Psychiatrist
Social Worker
Therapist
Staff Clinician
Other
Years in profession
M
SD
Range
No Response

n

%

39.5
9.2
25 – 66
14
170
61
6
4
14

66.7
23.9
2.4
1.6
0.05

147
0
5
23
50
13
3

57.6
0.0
2.0
9.0
19.6
5.1
1.2

9.9
8.0
1 – 40
14
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Table 3. Participant institutional characteristics
Variable
Institutional Characteristics
Public
Private
Student Enrollment
Less than 5,000
5,001 to 10,000
10,001 to 25,000
25,001 to 40,000
More than 40,000
Student Recreation Facility
Yes
No
Unsure
Awareness of EIM-OC program
Yes
No
Unsure

n

%

200
40

78.4
15.7

12
21
87
72
48

4.7
8.2
34.1
28.2
18.8

228
6
7

89.4
2.4
2.7

36
21
184

14.1
8.2
72.2

NOTE: n = 255.

Preliminary Analysis
The item total, mean, standard deviation, and Cronbach’s alpha coefficient for each of the
variables are presented in Table 4. Higher scores signify higher levels of the latent construct for
all variables. The possible scores for exercise knowledge range from 0-11 with an observed
range1 of 4 -11 and a mean score of 8.78 (SD = 1.39) indicating a high level of knowledge. Item
analysis data including difficulty scores and discrimination index are provided (see Appendix B).
The benefits of exercise scores ranged from 1-5 with a mean score of 4.16 (SD = 0.70) which
indicates a high level of agreement with the benefits of exercise in the treatment of mental
illness. The belief scores ranged from 1-5 with a mean score of 3.69 (SD = 0.48) indicative of
moderate personal beliefs about prescribing exercise for people with mental illness. Barriers to

1

The observed range is the actual smallest and largest observations that resulted in this study from a particular
measurement scale.
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prescribe exercise scores ranged from 1-5 with a mean score of 1.96 (SD = 0.6) which indicates
low levels of perceived barriers exercise prescription. Organizational support scores ranged from
1-5 with a mean score of 3.32 (SD = 0.81) indicative of moderate levels of motivation from the
organizational department to include exercise in treatment plans. The possible scores for selfefficacy to prescribe exercise range from 1-5 with an observed range of 2-5 and a mean score of
4.13 (SD = 0.81) indicating high levels of self-efficacy.

Table 4. Descriptive statistics of study variables
Constructs

Items

Range

M

SD

Skew

Kurt

alpha

Exercise Knowledge

11

0 – 11

8.78

1.39

-0.79

0.91

.26

Benefits of Exercise

4

1–5

4.16

0.70

-1.70

5.00

.71

Personal Beliefs

7

1–5

3.69

0.48

-0.51

0.76

.56

Barriers to Prescription

7

1–5

1.96

0.59

0.52

-0.18

.72

Organizational Support

4

1–5

3.32

0.81

-0.09

-0.46

.72

11

1–5

4.13

0.61

-0.56

0.17

.89

Assessing PA

1

0 – 100

10.0

23.45

2.49

5.37

-

Prescribing Exercise

1

0 – 100

31.4

31.00

0.77

-0.62

-

Information

Motivation

Behavioral Skills
Helping Self-Efficacy
Exercise Prescription Behavior

NOTE: n = 242. Scores for Exercise Knowledge = sum. Response scale ranged from 1 (strongly disagree) to 5
(strongly agree) for Benefits of Exercise, Personal Beliefs, Barriers to Prescription, and Organizational Support.
Response scale ranged from 1 (no confidence) to 5 (complete confidence) for Helping Self-Efficacy. Assessing PA
and Prescribing Exercise measured as a percentage. Alpha = Cronbach’s alpha. Kurt = kurtosis. Skew = skewness.

Exercise Prescription. Exercise prescription, measured as a percentage in the past 30
days, was the primary dependent variable of interest. Most participants in this study rated their
confidence to prescribe exercise for people with mental illness as average (37%) or good (39%).
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However, nearly a quarter of the respondents reported not prescribing exercise at all in the
preceding 30 day period (n = 60). Nearly 67% of participants reported prescribing exercise less
than half the time. On average exercise was prescribed as a part of a mental health treatment plan
31% of the time in this study. Respondents reported assessing PA levels 10% of the time. A oneway ANOVA determined that there was a statistically significant difference between groups
based on activity level for assessing PA, F(3,235) = 3.15, p = .03, and prescribing exercise,
F(3,235) = 5.06, p = .002; see Table 5). A Tukey post hoc test revealed that assessing PA was
significantly higher in MHPs reporting a high level of PA (M = 14.04, SD = 27.76, p = .03)
compared to MHPs reporting no PA (M = 1.55, SD = 8.02). Prescribing exercise was statistically
significantly higher in MHPs reporting a moderate level of PA (M = 41.00, SD = 34.60, p = .02)
when compared with the low PA (M = 22.47, SD = 24.99) and no PA group (M = 22.88, SD =
27.57). MHPs reporting high levels of PA report prescribing exercise more frequently than those
reporting no PA. However, there was no statistically significant difference between the groups (p
= .23).

Table 5. Exercise prescription behaviors classified by self-reported activity level
Exercise Prescription Behaviors
Assess Physical Activity
Prescribe exercise
MHP Activity Level

n

%

M

SD

M

SD

No physical activity

40

16

1.55

8.02

22.88

27.57

Low activity

59

24

7.41

18.47

22.47

24.99

Moderate activity

62

25

13.08

27.41

41.00

34.60

High activity

78

31

14.08

27.72

34.00

31.02

NOTE: n = 249. Exercise prescription behaviors was measured as a percentage on a scale of 0 to 100. Low activity =
1 – 599 MET min/per week. Moderate activity = 600 – 1,499 MET min/per week. High activity = 1,500+ MET
min/per week.
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Correlation Analysis. Table 6 presents the correlation matrix used to examine the
relationship between the latent constructs, demographic variables, and outcomes. Correlations
are used to assess the presence of multicollinearity among independent variables. Barriers to
exercise prescription demonstrated strong, negative correlations with personal beliefs (r = -.83, p
< .01) and organizational support (r = -.65, p < .01). Personal beliefs demonstrated a strong,
positive correlation with exercise knowledge (r = .63, p < .01). These correlations were
anticipated based on the assumptions of the IMB model that information and motivation are
correlated. Correlation estimates above .90 suggests that latent variables are not measuring
distinct constructs. This level of extreme collinearity warrants actions to eliminate or combine
redundant variables. The correlation estimates in this study are below the .90 criterion threshold
suggested by Kline (2016).
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Table 6. Intercorrelations between latent constructs, demographic variables, and outcomes
Variable

1

2

3

4

5

6

.30*
.63**

.55**

-

4. Barriers
5. Support
6. Self-Efficacy
Demographic Variables

-.58**

-.34**

.27
.52**

7. Age
8. Years
9. Personal Behavior
Outcome Variables
10. Assessing PA
11. Exercise Prescription

7

8

9

.19**
.20**

-.83**
.57**
.62**

-.65**
-.41**

.45**

-

-.08
-.03
.19**

.07
.05
.07

.02
-.12
.14*

-.11
-.11
-.20**

.21**
.24**
.12

.16*
.20**
.15*

.84**
-.04

.03

-

.06
.06

.10
.12

.12
.26**

-.17*
-.29**

.17**
.36**

.19**
.34**

.02
.21**

-.01
.18**

.12
.15*

10

11

.35**

-

Latent Constructs
1. Knowledge
2. Benefits
3. Beliefs

NOTE: Support = Organizational Support, Years = years of professional experience, Personal Behavior = personal exercise behavior
** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
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R1: Evaluation of the IMB Model on Exercise Prescription
Prior to testing the full structural model represented in figure 3, the measurement model
underlying six factors (exercise knowledge, benefits of exercise, personal beliefs, barriers,
organizational support, self-efficacy) were evaluated. Findings from the CFA demonstrated poor
model fit for the theoretical model (see Appendix D). The model was respecified to examine the
unique effects of each of the six first order factors (see Figure 4). Additionally, a modification to
the original model was made by correlating the error terms of two self-efficacy items (i.e., SE4
and SE5) and two motivation items (i.e., BA6 with BE7). The respecification improved model fit
but did not meet established indices: 2 = 1045.33 (df = 838), p < .001; RMSEA = .03; CFI = .86
TLI = .85; SRMR 0.09 (Hu & Bentler, 1998). The knowledge factor was comprised of
dichotomous data and item loadings were poor and insignificant. All other factors demonstrated
acceptable-to-strong item loadings. Additionally, with the exception of the knowledge scale, all
item loadings were significant at p < 0.001. Unstandardized and standardized loadings are
presented for the CFA of the six factor model in Appendix B.
The primary analysis in this study examined the utility of Fisher and Fisher’s (1992) IMB
model to explain the exercise prescription practices for MHPs in college counseling centers. The
six-factor model predicting exercise prescription practices in MHPs demonstrated similar model
fit as the CFA. As indicated in figure 4, the data from this study demonstrated limited support for
the IMB model in exercise prescription practices. Organizational support had a significant effect
on exercise prescription behaviors ( = 0.27, p = .05). However, the predictors (knowledge,
benefits, personal beliefs, barriers, organizational support, and self-efficacy) accounted for
approximately 23% of the variance in the exercise prescription behaviors in MHPs (p < .001).
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When MHP years of experience was used as a control variable in the model there was no
significant changes in the model. Therefore, the original structural equation model with the six
factors is reported.
R2: Indirect Effects on Exercise Prescription
Indirect effects of information (i.e., knowledge and benefits) and motivation (i.e.,
personal beliefs, barriers, and organizational support) were evaluated. Although information and
motivation had no indirect effects on exercise prescription behavior through self-efficacy,
personal beliefs ( = 0.96, p = .05) and organizational support ( = 0.31, p < .05) had direct
effects on self-efficacy. Knowledge, benefits, personal beliefs, barriers, and organizational
support explained 56% of the variance in self-efficacy (p < .01) to prescribe exercise. Figure 4
presents the structural equation model with standardized regression coefficients in the IMB
model. When MHP years of experience was used as a control variable in the model the
relationship between organizational support with self-efficacy was no longer significant.
However, the parameter estimates in the new model did not change nor was there an increase in
total variance explained.
R3: Personal Exercise Behavior and Exercise Prescription
When evaluating the relationship between personal exercise behavior and exercise
prescription practices, a linear regression found that personal exercise behavior was a significant
predictor of exercise prescription in MHPs ( = 0.16, p < .001). When controlling for years of
professional experience personal exercise behavior remained significant (  = 0.15, p = .02) The
two predictors explained approximately 5% of exercise prescription behavior (R2 = 0.05, p = .06)
but did not reach a level of significance at the .05 level.
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Figure 4. Structural equation model with standardized regression coefficients in the IMB model.
NOTE: exercise knowledge = measured by 11 items, benefits of exercise = measured by 4 items, personal beliefs =
measured by 7 items, perceived barriers = measured by 7 items, organizational support = measured by 4 items, selfefficacy = measured by 11 items.
Solid line = Significant path (p < 0.05).
Dotted line = Non-significant path (p > .05).
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Chapter 5: Discussion
The primary aim of this dissertation study was to examine the relationship among
variables in the IMB Model (i.e., information, motivation, behavioral skill) in predicting mental
health professional (MHP) exercise prescription behaviors in the treatment of college students
with mental illness. This non-experimental, cross-sectional study was conducted using an online
survey based on the IMB model. Data were collected between May 2021 and August 2021 from
MHPs working in college counseling centers. Structural equation modeling (SEM) as a
multivariate analysis technique was used to answer the research questions. Results of the
confirmatory factor analysis (CFA) and SEM were presented in the preceding chapter along with
descriptive data of the sample and variables of interest.
Prior studies have examined the utility of the IMB model to predict a variety of consumer
health behaviors (Chang et al., 2014; Kelly et al., 2012; Misovich et al., 2003; Osborn et al.,
2010; Wang et al., 2019). Exercise promotion and prescription in healthcare has demonstrated
promise in improving physical activity (PA) levels in patients (Fowles et al., 2018; Heath et al.,
2015). The present study returned largely non-significant results that are not particularly
supportive of the theoretical framework which was surprising based on the strength of the
literature available that supports the theory. However, the current study is one of few that aimed
to investigate the utility of the IMB model within the context of health care provider behavior.
Notwithstanding, the findings of this study remain beneficial for improving public health
outcomes related to PA and exercise in college students. Higher education administrators and
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counseling professionals are encouraged to consider how the findings could improve best
practices in student mental healthcare.
This chapter includes an interpretation of the results, which uniquely contributes to the
literature by (a) testing the IMB model in the context of provider health behaviors, (b) examining
exercise prescription practices in the treatment of mental illness, (c) comparing prior studies to a
sample of MHPs in college counseling centers, and (d) examining the relationships between
personal exercise behavior and exercise prescription. A discussion of measurement issues related
to validity and reliability is offered. And finally, strengths and limitations of the current study
and implications for future research and practice are addressed.
Interpretation of Results
Model variables (i.e., exercise knowledge, benefits of exercise, personal beliefs, barriers,
organizational support, and self-efficacy) explained 23% of the varience in exercise prescription
practices. This result is lower than found in a previous study which found that the IMB model
constructs explained 50% of the variance in PrEP prescription (Walsh & Petroll, 2017), but
suggests that constructs of the IMB model are useful in predicting exercise prescription among
MHPs. Despite the limited support for the theoretical model, there remains some important
findings that should be used to guide future work in this area.
Overall, MHPs in this study demonstrated high levels of exercise related knowledge.
However, the reliability ( = .26) of the scale raises concerns related to the internal consistency
of the 11-item scale. The mean item difficulty of .80 indicates that questions on the measure
were relatively easy and may not be discriminating between respondents with more or less
knowledge. The limited variability makes it more difficult to achieve high reliability and
distinguish between actual relationships that could be present between exercise knowledge and
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the remaining model variables. Information that is easily applied and population specific is
important in the adoption of a health behavior (Fisher et al., 2003). It is noteworthy that the
availability of exercise guidelines for people with mental illness is growing, but remains sparse
(Rosenbaum et al., 2014). Prior studies have recommended investigating the optimal dose and
delivery of exercise for people with mental illness (Stanton & Happell, 2014). The 11th edition
of ACSM’s Guidelines for Exercise Testing and Prescription includes a new chapter that offers
some insight on the role of exercise in depression and anxiety. Still, there are significant gaps in
the specific guidelines available to inform the prescription of exercise for people with mental
illness. Future studies should consider the careful development and validation of an exercise
knowledge scale specific to MHPs. The development of items that have higher discrimination
validity indices could increase the statistical reliability of the exercise knowledge scale.
Motivation for prescribing exercise in the treatment of mental illness was measured by
level of agreement with personal beliefs, perceived barriers, and support from employers and
colleagues. Results in this study indicate scores for personal beliefs were on the high end (M =
3.70) while barriers to exercise prescription were considerably lower (M = 1.96). Consistent with
previous research, correlations were significant between personal beliefs and exercise
prescription (r = .26, p < .01). Although there were no direct or indirect effects on provider
behavior, personal beliefs had a significant, positive direct effect on self-efficacy.
High scores on personal beliefs, which indicate generally favorable attitudes toward the
effective use of exercise in mental health treatment, are not surprising as previous studies report
similar findings. Burton et al. (2010) report more than 90% of clinical psychologists believe that
exercise counseling and promotion could be a useful component of mental health treatment.
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Radovic et al. (2018) reported that clinicians rated exercise equally as valuable in mental health
treatment as medication (i.e., antidepressants) and some interpersonal therapy techniques.
The correlational nature of this study cautions against causal claims. However, there is
evidence that personal beliefs may be related to knowledge (r = .63, p < .01) and personal
exercise behaviors (r = .14, p < .05). One potentional conclusion is that an individual’s positive
personal beliefs about a health behavior leads to intrinsic motivation to obtain more relevant
information on that particular topic. In this case, personal beliefs about the benefits of exercise
could increase MHPs’ personal exercise behaviors and as a result increase the specific
knowledge that the MHP has to counsel and prescribe exercise to others. Researchers are
encouraged to seek a more meaningful understanding of the influence that personal beliefs have
on other constructs in the IMB model in order to inform future interventions. Future studies
should examine if increasing exercise behaviors influences personal beliefs.
Perceived barriers were negatively associated with all variables of interest in this study
including exercise prescription, which is consistent with previous research (Stanton, Reaburn, et
al., 2015). Participants in this study generally disagreed with barrier statements, which resulted
in lower barrier scores than found in the literature. More than 75% of respondents disagreed that
an individual’s mental health status makes it impossible for them to exercise. About half of
respondents agreed that lack of individual adherence to an exercise program prevented them
from considering an exercise prescription. The views found in MHPs working in college
counseling centers seem to be consistent with those in the general population. The lower barrier
scores may reflect the younger student demographic and the mental health issues experienced by
this population. Stress and anxiety are the most frequently cited issues affecting this population
(Benton et al., 2003; Duffy et al., 2019). The literature available that supports exercise for
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treatment of stress and anxiety is more widely accepted and MHPs may be more confident in
prescribing exercise in these cases.
MHPs in this study expressed that exercise prescription should be delivered by an
exercise professional (n = 87, 34%) which is consistent with previous research (Radovic et al.,
2018). Lack of formal training has been cited in the literature as a barrier to integrating exercise
prescription into mental health treatment (Burton et al., 2010; Stanton, Happell, et al., 2015).
MHPs in the current study expressed an average (37%) to good (38%) level of confidence, but
could be lacking in their knowledge of specific guidelines to prescribe exercise. About half of
participants would definitely participate in educational workshops for prescribing exercise for
mental illness. This is an important finding as MHPs feel they are capable of prescribing exercise
and are interested in more formal training on the topic. This presents an opportuntity for
counseling education programs to consider more thorough curriculum that involves knowledge
and skills related to exercise promotion. This finding also supports future promise of the EIMOC solution as an acceptable educational intervention in college counseling centers.
Previous research suggests that environmental support is a significant influence on
exercise promotion (Glowacki et al., 2019; Way et al., 2018). In the present study, organizational
support was found to have a significant direct positive effect on exercise prescription behaviors
(p < .05) and a significant direct positive effect on self-efficacy (p < .05). More than 50% of
respondents disagreed with the statement ‘prescribing exercise as a part of a treatment plan was
expected by their organization.’ Respondents in the current study also expressed ambivalence
toward the level of expectation from their colleagues to prescribe exercise. More than 50% of
participants were neutral or disagreed that their co-workers expected them to prescribe exercise
in treatment. Leyland et al. (2018) cites similar normative beliefs as particularly influential in a
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study conducted among mental health nurses. Lack of social approval or priority from colleagues
may limit exercise prescription behaviors (Leyland et al., 2018; Soundy et al., 2014). Absent any
formal training during the schooling or credentialing process related to PA and exercise
promotion, MHPs may develop best practices within their organizations based on employer and
peer expectations. It is possible that organizational priorities shape the behaviors of MHPs when
resources such as time and funding are limited. Previous research has cited the transience of
exercise programs within an organization to limit long-term efficacy (Happell et al., 2012b). It is
suggested that those who are enthusiastic about exercise promotion and prescription tend to
make it a priority. However, once those professionals exit priorities often change. Without the
engagement and support at an organizational level, these programs are not successful in changing
consumer exercise behaviors. Additionally, the strict delineation of mental and physical health
care result in competiting priorities and increased organizational barriers for MHPs.
Organizations are often limited in their financial and human resources in which case the
allocation of funding aims to support mental health services above and separate from holistic
healthcare programs that would include exercise programs (Happell et al., 2012b).
Consistent with Burton et al. (2010), 64% of respondents agree that prescribing exercise
was a part of their job. More than 60% of respondents also agree that their workload is not a
constraint to prescribing exercise. Previous research suggests that clinical time constraints
(Verhaeghe et al., 2013; Way et al., 2018) and role incongruity (Radovic et al., 2018) are
potential organizational barriers to exercise prescription. The differences found in this study may
be related to the severity of mental illness observed in college counseling centers compared to
private community practices and inpatient facilites. College counseling staff do not typically
provide inpatient services which would create additional burden and limit exercise promotion
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capacity. It is also plausible that the increasing strength of evidence supporting exercise as an
important mental healthcare consideration has influenced therapeutic options and behaviors. The
increased availability of specific exercise guidelines in mental health treatment is likely to
contribute to changes in standards of care for the counseling profession.
Efforts to care for the physical health of individuals with mental illness are more likely to
be sustainable with systematic integration within the organization. Leyland et al. (2018) found
that the employing organization was frequently cited as the primary source of influence on
exercise promotion. Organizational support, though challenging, is a modifiable variable that
could increase exercise prescription practices in MHPs broadly. Specifically, college counseling
centers are positioned to champion a multidisciplinary approach to systematic integration in at
least three ways: (1) active referral programs with campus recreation and fitness facilities, (2)
professional development for MHPs to include the assessment and monitoring of PA levels, and
(3) student affairs policies that prioritizes an ecological approach to mental healthcare. Early
EIM-OC implementation research suggests that a partnership between student clinical health
services and campus recreation could allow for more structured exercise sessions and resources
led by certified staff (Biber & Knoll, 2020)
Organizational support was a significant predictor of self-efficacy and exercise
prescription, however, caution should be exercised when interpreting this finding. The
organizational support variable was highly correlated with other motivation variables (i.e.,
personal beliefs and barriers). This indicates that the measurement of organizational support may
include items that also measure personal beliefs or perceived barriers. The effect of
organizational support on self-efficacy and exercise prescription could be confounded by
institutional characteristics or MHPs’ individual demographics. Future studies should examine
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how the motivation variables should be aligned to create a more parsimonious model. A more
parsimonious model may provide more explanatory power for the organizational support
variable, specifically, and motivation more broadly.
Previous research supports increased educational opportuntities to improve the
confidence and self-efficacy of exercise counseling and prescription skills. In the current study,
self-efficacy was not a significant predictor in the final model. However, self-efficacy and
exercise prescription were significantly correlated (r =.34, p < .01). One potential explanation for
this finding is that the process of behavior change requires affective, cognitive, and action steps
as discussed in Hill and O’Brien (1999). Behavioral skills in this study were measured utilizing
the Helping Skills Self-Efficacy scale, which recognizes these three distinct stages. According to
Lent et al. (2003), the items reflect insight, exploration, and action skills. Mean scores for the
items measuring exploration and insight skills tended to be higher than those items measuring
action skills in this study. This suggests that in regards to exercise prescription, MHPs may be
more confident in their abilities to help clients understand the importance of regular exercise and
challenge inconsistencies with beginning an exercise program. A total of 75% of respondents
reported their confidence to prescribe exercise as average or good supporting previous findings
from Radovic et al. (2018), which demonstrated a significant positive relationship between selfreported confidence and exercise prescription practice. The lower mean scores of action related
items on the self-efficacy scale could suggest that MHPs are prepared to promote exercise
behavior, but may not possess the requisite knowledge and skills to actively prescribe exercise.
Previous studies suggest that MHPs are willing to give general PA advice and address potential
barriers to participation, but are less confident in assessing PA levels and prescribing a tailored
exercise plan (Burton et al., 2010). This is not a surprising finding given the general lack of
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knowledge and minimal formal education cited in previous studies (Carlbo et al., 2018; Way et
al., 2018). The majority of the respondents in this study expressed interest in receiving further
training, which suggests a level of acceptability among MHPs for prescribing exercise in mental
health treatment.
Establishing stronger community partnerships for referrals between MHPs and exercise
professionals could enhance the use of exercise in treatment while minimizing additional time
constraints on MHPs. One such community partnership is Exercise is Medicine® on Campus
(EIM-OC). EIM-OC aims to connect university healthcare providers with university exercise
professionals to provide this referral system. It should be noted that participants in this study
represented 137 different colleges and universities with recognized EIM-OC programs, yet only
14% of respondents confirmed their awareness of this program at their institution. The
recognition status indicates that campuses have (1) implemented a campaign to promote exercise
as a part of the campus culture; (2) developed educational opportuntities for students, faculty,
and staff regarding the benefits of regular exercise; and/or (3) established a system for routine
assessment and promotion of exercise within student health services. Previous studies have noted
specific benefits of an EIM-OC program that includes stakeholders from across the university
(Biber & Knoll, 2020). The lack of awareness found in this current study may limit the effective
implementation and success of such a program. This was also noted previously as it relates to the
organizational support that is needed for long-term efficacy of programs. In a descriptive study,
Lagally et al. (2019) reported that some campuses with an EIM-OC program experienced
improved interdepartmental relationships. In the same study, some campuses report having a
single department on campus responsible for the implementation of the EIM-OC program. Given
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this, it would be worth understanding how these differing campus structures influence the reach,
effectiveness, adoption, implementation, and maintenance of the program.
The EIM-OC action guide provides a suggested structure for a leadership team essential
for the success and continuity of an EIM-OC program. The inclusion of MHPs from the campus
counseling center on this leadership team would increase the awareness of exercise programs and
resources on campus for students seeking mental health services. This would likely increase the
frequency of prescribing exercise to on-campus resources for students.
The relationship between MHPs’ personal exercise behavior and frequency of exercise
prescription is unclear in the literature. Results of the linear regression in the present study
demonstrated that MHPs’ level of exercise was a significant predictor of frequency at which
MHPs prescribe exercise (p < .01). Prescribing exercise was significantly higher among MHPs
reporting moderate levels of PA when compared to insufficient or no PA. This finding is
consistent with some studies (i.e., Burton et al., 2010; Way et al., 2018). However, other studies
found no association (Radovic et al., 2018; Stanton, Franck, et al., 2015). This could be
attributed to the limited sample sizes in these studies (n = 125 and n = 20, respectively). Though
the relationship seems inconsistent in MHPs, findings in this study align with literature on
healthcare providers more broadly. Personal health habits of clinicians (e.g., regular exercise) are
important and influence attitudes and motivation for counseling patients. Providers are viewed as
role models and a credible source of information (Lobelo et al., 2008). Personal exercise
behaviors may increase self-efficacy for counseling others. Additionally, MHPs who engage in
regular exercise may be able to better address psychological issues for students beginning an
exercise routine (i.e., exercise self-efficacy, gym avoidance, and cognitive approaches to
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motivation). Literature suggests that these psychological barriers may be more prevalent in
individuals with mental health issues (Levinson et al., 2013).
Study Strengths
This study is the first to consider the IMB model as a theoretical framework to investigate
exercise prescription practices among MHPs. Theory is important in the search for indentifying
modifiable factors that can change behavior (Glanz et al., 2015). Further, this study used
multivariate analysis of knowledge, attitudes, barriers and facilitators to exercise prescription in
mental health counseling. The results represent an initial step toward mathematically
understanding the interrelationships of constructs and themes identified in the literature mostly
through thematic analysis and descriptive studies.
Previous studies examining exercise prescription behaviors in MHPs are largely limited
by sample size (Kinnafick et al., 2018; Leutwyler et al., 2013; Stanton, Franck, et al., 2015;
Stubbs et al., 2014; Verhaeghe et al., 2013). These studies report sample sizes ranging from 11 to
151. The sample size in the current study is not ideal for the structural model proposed, however,
the large sample size offers a better understanding of variables that relate to exercise prescription
in mental health and is considered a strength. There are only two studies with larger sample sizes
(Happell, Platania-Phung, et al., 2013; Way et al., 2018) - both of which report frequencies of
thematic analysis. The larger sample size of the present study provides greater ability to detect
relationships in information, motivation, behavioral skills and exercise prescription practices.
Limitations
Several study limitations warrant mention. SEM is only as beneficial as the measures
used in the research process (Kline, 2016). There were no previously validated measures
associated with the IMB model constructs related to exercise prescription practices. Measures
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had to be adapted or created for this study. Poor psychometric properties of the exercise
knowledge subscale limit the interpretation of results. Future studies should investigate, develop
and validate a stronger measure of exercise knowledge as it relates to exercise prescription in
mental health. Though it was not the primary focus of this study, findings suggest that future
studies would benefit from an enhanced factor analysis procedure to explore internal structure
reliability to enhance the measures used.
Self-reported data are often affected by recall and social desirability biases. The survey
asked participants to recall past behaviors that may not be remembered accurately. The direct
survey measure of exercise behaviors may promote over estimation caused by the desire for an
‘exerciser identity’ (Brenner & DeLamater, 2014). Health promotion behaviors are largely
considered positive and participants may report experiences that are considered more socially
preferred. In future studies, researchers should consider using additional measures of exercise
prescription practices. For example, consumers of mental health services could report whether or
not their MHP prescribed exercise as a part of treatment during an exit survey.
The cross-sectional design of the study cautions against causal inferences. Crosssectional studies analyze the hypothesized cause and effect from one single point in time.
Therefore, the temporality of IMB constructs cannot be inferred from this study. Cross-sectional
studies are commonly associated with selection bias. Convenience sampling, which can lead to
selection bias, was used in this cross-sectional study. It is difficult to determine how
representative the respondents are of the population of MHP working on college campuses.
Another common type of selection bias, nonresponse bias occurs when the characteristics of
nonresponders differ from those that respond to a survey. The anonymity of the survey design
makes it impossible to determine if nonresponse bias influenced the findings in this study. This
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limits the generalizability of findings beyond the current sample. Participants who responded to a
survey on exercise prescription may have inherently more positive beliefs about its role in mental
health treatment. Additionally, information about individual nonresponders may provide more
insight on characterstics that influence exercise prescription practices.
Future studies should consider observational, longitudinal study designs that would better
establish strength and directionality of relationships. Prospective cohort studies are better suited
to identify and relate variables such as knowledge, organizational support, personal beliefs,
personal exercise behavior, and exercise prescription practices over a period of time. Utilizing a
patient exit quesionnaire to triangulate MHPs’ delivery and effectiveness of exercise prescription
as a part of treatment post intervention is one strategy for conducting an observational study.
Collecting data longitudinally would provide insight into the long term efficacy of the
intervention. It is also an important implication for future research and practice to understand
how factors change over time based on organizational policies and patient (i.e., student)
adherence.
Implications for Future Research
This dissertation study extends the work of previous studies (Burton et al., 2010; Radovic
et al., 2018; Stanton, Franck, et al., 2015; Stanton, Reaburn, et al., 2015; Way et al., 2018) and
contributes the perspective of MHPs working with college students. Future research should aim
to revise current measures or construct more reliable instruments using the Standards for
Educational and Psychological Testing (American Educational Research Association, 2014). An
exploratory factor analysis may be useful in understanding the underlying factor structure for
measuring information, motivation, and behavioral skills. Based on initial relationships explored,
larger samples should be used to ensure adequate power to detect meaningful effect sizes.
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Organizational support demonstrated a potentially important predictor of exercise
prescription for MHPs. Future research studies should examine the organizational characteristics
that support or inhibit the use of exercise in treatment. It is also worth noting that scores for
organizational support may not be independent. MHP exercise prescription behavior within the
same organization may be influenced by institutional-level factors. A multilevel study with a
two-stage sampling process would allow researchers to examine organizational factors and
individual-level factors. Multilevel modeling (MLM) is useful in predicting the amount of
variance in a dependent variable that is explained by one or more predictor variables. MLM takes
into consideration the natural groupings of participants in settings such as organizations.
Interventions aimed to modify behaviors should consider the requisite strategies to address
organizational characteristics and individual level factors separately.
Evidence supports that exercise prescription is influenced by a number of factors among
MHPs. The current study aimed to reduce survey fatigue and preserve anonymity by minimizing
demographic questions. However, it is possible that demographic variables not included in this
study such as education level and preference for pharmacotherapy could moderate the desired
outcome of exercise prescription. Understanding how these variables influence the use of
exercise in treatment would be beneficial for the development of future interventions.
Additionally, the use of physical activity (PA) and exercise is used interchangeably in the
literature. However, there is a difference between PA and exercise as noted by the American
College of Sports Medicine (ACSM). PA describes any bodily movement that increases energy
expenditure above resting. PA includes active transportation, walking, and some household
chores. Exercise is a structured form of PA that is planned and with the intention of improving
physical fitness (ACSM, 2018). This definition of exercise was used in the present study. Future
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research should work to differentiate the two terms in order to more clearly understand the
practices of healthcare providers.
A qualitative exploration of beliefs and barriers would build upon the findings from this
study. Focus groups could help differentiate the beliefs held related PA, broadly, and exercise
specifically, and the role of MHPs in exercise prescription (i.e., advising versus referral).
Research could also further clarify the leadership role, types of organizational support, and
perceived barriers experienced by MHPs. On average, MHPs prescribed exercise 30% of the
time. It is important to understand the reasons that might lead an MHP prescribing exercise in
some cases. These factors might support a comprehensive educational workshop and further
development of an organizational strategy for implementing the EIM solution.
The efficacy of exercise prescription in mental health remains largely understudied in
college student populations. Further work is needed to explore the effects of regular exercise on
physical and mental health outcomes, and academic persistence when it is included in a broader
mental health care plan for college students. Dose-response and exercise intensity relationships
are critical to the larger scope of exercise prescription in mental health care. This work should
consider the integration of campus recreation partners in the intervention as promoted by the
EIM-OC action guide.
Implications for Professional Practice
The findings from this study have implications for clinical practice for the integration of
exercise as an adjunctive treatment for college students seeking mental health services. MHPs
working on college campuses have positive beliefs regarding exercise and report modifiable
barriers related to knowledge and skills. MHPs are willing to obtain professional development to
increase exercise prescription practices. This willingness suggests potential promise related to
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the acceptability of interventions such as an EIM educational workshop. Providing educational
opportunities may improve confidence to assess and prescribe exercise.
MHPs on college campuses may be more influenced by the system in which they work.
Reducing individual barriers and increasing organizational support are needed by counseling
center directors. Further, an interdisciplinary approach and increasing awareness of exercise
resources are critical. Although MHPs may have general knowledge to support PA promotion
and exercise prescription, organizational structures should seek to incorporate exercise
physiologists to enhance the delivery of exercise programs and create sustainable systems for
MHPs. Exercise physiologists are adequately trained and credentialed to provide exercise
programs for both general populations and individuals with special considerations. Infrustructure
for an active referral system should promote an integrated mental and physical health care plan,
reduce barriers for MHPs, and increase confidence to prescribe exercise as a part of longterm
treatment.
The personal exercise history of MHPs predicts exercise prescription. Patients view
health care professionals as role models and are willing to accept advice from trusted health
professionals. Increased activity levels may improve the knowledge and confidence to assess and
provide activity recommendations to mental health consumers.
Conclusion
Mental health is a concern and impedes satisfactory academic progress for some college
students. The academic success and general public health outcomes of college students are of
great interest. Stress, anxiety, and depression are common illnesses that impact college students
and exercise has demonstrated its effectiveness in treatment. Exercise counseling has been used
in primary healthcare setting to improve physical health and could be used in mental health care
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settings. College campuses represent a microcosm of the larger society. The purpose of this study
was to examine the IMB model and evaluate its abilty to explain exercise prescription among
MHPs in college settings. The findings from this study call for continued research in
understanding the relationship of these variables. Future studies should be conducted with
validated and reliable measures. The successful implementation of public health programs such
as EIM-OC should pay close attention to findings from this line of inquiry to inform educational
interventions for MHPs providing clinical services to college students.
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Appendix A: Item Content Validity Indices
Table A1. Item content validity indices
Expert 1

Expert 2

Expert 3

Expert 4

Expert 5

Expert 6

Expert 7

M

Interrater
Agreement

Item
CVI

K1

3.00

4.00

4.00

4.00

4.00

4.00

4.00

3.86

7.00

1.00

K2

3.00

4.00

4.00

4.00

4.00

4.00

4.00

3.86

7.00

1.00

K3

3.00

3.00

4.00

3.00

4.00

4.00

2.00

3.29

6.00

0.86

K4

1.00

4.00

4.00

4.00

3.00

4.00

2.00

3.14

5.00

0.71

K5

2.00

4.00

4.00

4.00

4.00

4.00

4.00

3.71

6.00

0.86

K6

2.00

3.00

3.00

4.00

4.00

4.00

4.00

3.43

6.00

0.86

K7

3.00

3.00

3.00

3.00

4.00

4.00

4.00

3.43

7.00

1.00

K8

3.00

3.00

4.00

4.00

4.00

4.00

3.00

3.57

7.00

1.00

K9

2.00

4.00

3.00

4.00

4.00

4.00

4.00

3.57

6.00

0.86

K10

2.00

4.00

4.00

4.00

4.00

4.00

3.00

3.57

6.00

0.86

K11

3.00

3.00

4.00

3.00

4.00

4.00

3.00

3.43

7.00

1.00

B1

2.00

2.00

4.00

3.00

4.00

3.00

-

3.00

4.00

0.67

B2

2.00

3.00

4.00

3.00

4.00

3.00

1.00

2.86

5.00

0.71

B3

2.00

3.00

4.00

3.00

4.00

3.00

1.00

2.86

5.00

0.71

B4

4.00

4.00

4.00

3.00

4.00

3.00

4.00

3.71

7.00

1.00

B5

4.00

4.00

4.00

3.00

4.00

3.00

4.00

3.71

7.00

1.00

B6

4.00

4.00

4.00

4.00

4.00

3.00

4.00

3.86

7.00

1.00

be1

3.00

2.00

4.00

4.00

4.00

4.00

4.00

3.57

6.00

0.86

be2

3.00

4.00

4.00

4.00

4.00

4.00

4.00

3.86

7.00

1.00

be3

3.00

4.00

4.00

4.00

4.00

4.00

4.00

3.86

7.00

1.00

be4

2.00

4.00

4.00

4.00

4.00

4.00

4.00

3.71

6.00

0.86

be5

4.00

3.00

4.00

4.00

4.00

4.00

4.00

3.86

7.00

1.00

be6

3.00

3.00

4.00

4.00

4.00

4.00

4.00

3.71

7.00

1.00

be7

3.00

4.00

4.00

4.00

4.00

4.00

4.00

3.86

7.00

1.00

ba1

3.00

4.00

4.00

3.00

4.00

3.00

3.00

3.43

7.00

1.00

ba2

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

7.00

1.00

ba3

3.00

4.00

4.00

4.00

4.00

4.00

4.00

3.86

7.00

1.00

ba4

4.00

4.00

4.00

3.00

4.00

4.00

3.00

3.71

7.00

1.00

ba5

4.00

4.00

3.00

3.00

4.00

4.00

4.00

3.71

7.00

1.00

ba6

3.00

4.00

4.00

4.00

4.00

4.00

3.00

3.71

7.00

1.00

Item

97

Table A1. (Continued)
Expert 1

Expert 2

Expert 3

Expert 4

Expert 5

Expert 6

Expert 7

M

Interrater
Agreement

Item
CVI

O2

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

7.00

1.00

O3

4.00

4.00

4.00

3.00

4.00

4.00

4.00

3.86

7.00

1.00

O4

4.00

4.00

3.00

3.00

4.00

4.00

4.00

3.71

7.00

1.00

O5

3.00

4.00

4.00

4.00

4.00

4.00

4.00

3.86

7.00

1.00

S1

3.00

4.00

3.00

3.00

3.00

4.00

4.00

3.43

7.00

1.00

S2

4.00

3.00

4.00

3.00

3.00

4.00

3.00

3.43

7.00

1.00

S3

4.00

3.00

4.00

4.00

4.00

4.00

4.00

3.86

7.00

1.00

S4

4.00

2.00

4.00

4.00

2.00

4.00

3.00

3.29

5.00

0.71

S5

4.00

2.00

4.00

4.00

3.00

4.00

4.00

3.57

6.00

0.86

S6

3.00

3.00

4.00

4.00

3.00

4.00

4.00

3.57

7.00

1.00

S7

3.00

3.00

4.00

3.00

4.00

4.00

4.00

3.57

7.00

1.00

S8

4.00

3.00

4.00

4.00

4.00

4.00

4.00

3.86

7.00

1.00

S9

4.00

3.00

4.00

4.00

4.00

4.00

4.00

3.86

7.00

1.00

S10

3.00

3.00

4.00

4.00

4.00

3.00

4.00

3.57

7.00

1.00

S11

3.00

3.00

3.00

4.00

4.00

3.00

4.00

3.43

7.00

1.00

Item

NOTE: K = exercise knowledge subscale items, B = benefits of exercise subscale, be = personal beliefs subscale, ba = perceived
barriers, O = organizational support, S = self-efficacy.
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Appendix B: Questionnaire for Exercise Prescription in Mental Health – Final
General Instructions: The following questionnaire consists of five parts. Items in this
questionnaire ask about your knowledge and beliefs about exercise in mental health care and your
ability to prescribe exercise as a part of treatment for people with mental illness when appropriate.
There may be student cases that you encounter in which exercise is not recommended such as
eating disorders or acute mental health crises. When considering your response to each of the
questions only consider the cases in which exercise is not contraindicated based on the student’s
psychological state.
It also contains questions related to your personal exercise participation. Please provide your
honest answers that reflect your current beliefs and practices. There are no right or wrong answers
to the questions and your responses will not impact your current or future employment status.
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Part I.
Exercise Knowledge
The following questions asks about general exercise guidelines for adults and considerations for
people with mental illness. Select the answer you believe to be correct. Please do not use external
sources to complete this section of the survey.
1. The American College of Sports Medicine recommends at least _______ minutes of
moderate intensity activity per week to achieve physical health benefits.
a. 30
b. 150*
c. 250
d. 300
2. How often should adults do muscle-strengthening activities that involves all major
muscle group in order to achieve health benefits?
a. once per week
b. 2 to 3 times per week*
c. 5 times per week
d. Muscle-strengthening activities are not required to achieve health benefits
3. All of the following are health related components of an exercise program except
____________
a. Cardiovascular endurance
b. Muscular strength
c. Flexibility
d. Speed*
4. In general, when increasing the intensity of exercise, the prescription should call for
_________________.
a. Reduced duration of the exercise session*
b. A small group activity to maximize enjoyment
c. Minimal rest breaks to keep heart rate
d. Exercise to be perform indoors
5. Which of the following is considered a moderate intensity activity?
a. Gardening
b. Indoor cycling*
c. Walking
d. Painting
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6. Research indicates that it is not safe for individuals with a diagnosed mental illness to
engage in regular exercise.
a. This statement is correct.
b. This statement is correct. However, individuals may engage in mild physical
activities such as walking.
c. This statement is incorrect. Regular exercise helps reduce symptoms of mental
illness.*
d. This statement is incorrect. However, it should be limited to aerobic activity only.
7. Exercise improves mental health by influencing all of the following except
____________
a. Decreases resting heart rate*
b. Improves quality sleep
c. Reduces negative mood
d. Enhances cognitive functioning
8. Yoga and Tai Chi can improve mood and help manage symptoms of anxiety or
depression.
a. True*
b. False
9. People with mental illness who are limited by back or knee pain should choose nonweightbearing activities such as ________________
a. Swimming*
b. Walking
c. Body weight squats
d. Treadmill running
10. A prescription for exercise should include which of the following components?
a. Frequency, Intensity, Location, and Type
b. Frequency, Intensity, Time, and Type*
c. Location, Intensity, Flexibility, and Strength Training
d. Intensity, Location, Time, and Goal
11. Rating of Perceived Exertion (RPE) is a no-cost and effective measure of exercise
intensity of patients who are new to exercise.
a. True*
b. False

101

Benefits of Exercise
The following questions ask you to indicate the level to which you agree or disagree with each
statement regarding the benefits of exercise for people with mental illness. Please answer as
honestly as possible and there are no right or wrong answers. Use the following scale to indicate
your level of agreement.
1

2

3

4

5

Strongly
disagree

Somewhat
disagree

Neither agree
nor disagree

Somewhat agree

Strongly agree

1. Maintaining a healthy weight through appropriate amounts of
exercise can prevent the development of cardiovascular
disease and type II diabetes.

1

2

3

4

5

2. People who undertake regular exercise are less likely to
develop depression than those who do not.

1

2

3

4

5

3. The benefits of exercise will still accrue if 30 minutes of
exercise is undertaken in shorter blocks of time such as 10
minutes.

1

2

3

4

5

4. Exercise can reduce some negative symptoms of serious
mental illness when used as a part of a long-term treatment
plan.

1

2

3

4

5
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Part II.
Beliefs about Exercise and Mental Illness
The following section asks you about your motivation for prescribing exercise for people with
mental illness when appropriate. Indicate the level to which you agree or disagree or disagree with
the following statements. Use the scale below for each statement.
1

2

3

4

5

Strongly
disagree

Somewhat
disagree

Neither agree
nor disagree

Somewhat agree

Strongly agree

1. Caring for the physical health conditions of people with mental
illness is my responsibility as a mental health practitioner.

1

2

3

4

5

2. People with a mental illness know that exercise is good for
their physical health.

1

2

3

4

5

3. People with a mental illness know that exercise is good for
their mental health.

1

2

3

4

5

4. People with a mental illness do not exercise because they do
not think they can. (R)

1

2

3

4

5

5. Exercise is valuable for patients hospitalized with a mental
illness in the same manner as outpatients.

1

2

3

4

5

6. The mental health benefits of exercise for people with a mental
illness are not long lasting. (R)

1

2

3

4

5

7. Mental illness makes it hard to adhere to an exercise program.
(R)

1

2

3

4

5
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Barriers to Exercise Prescription
The following section asks questions about your beliefs about barriers you experience when
considering exercise prescription for people with a mental illness in which exercise is not
contraindicated (i.e., eating disorders). Indicate the level to which you agree or disagree or disagree
with the following statements.
1

2

3

4

5

Strongly
disagree

Somewhat
disagree

Neither agree
nor disagree

Somewhat agree

Strongly agree

1. Their mental health makes it impossible for them to participate
in exercise.

1

2

3

4

5

2. I’m concerned exercise might make their condition worse.

1

2

3

4

5

3. I am not interested in prescribing exercise for people with a
mental illness.

1

2

3

4

5

4. I do not believe exercise will help people with a mental illness.

1

2

3

4

5

5. I am concerned people with mental illness might get injured
while exercising.

1

2

3

4

5

6. People with a mental illness will not adhere to an exercise
program.

1

2

3

4

5

7. Prescription of exercise to people with mental illness should be
delivered by an exercise professional.

1

2

3

4

5
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Organizational Support
The following sections asks questions about your perceived organizational support (e.g.,
department culture, supervisor expectations, resources) for prescribing exercise to people with
mental illness as a part of standard treatment plans. Indicate the level to which you agree or
disagree or disagree with the following statements.

1

2

3

4

5

Strongly
disagree

Somewhat
disagree

Neither agree
nor disagree

Somewhat agree

Strongly agree

1. My workload does not allow time for prescribing exercise to
people with a mental illness. (R)

1

2

3

4

5

2. Prescribing exercise to people with a mental illness is not part
of my job. (R)

1

2

3

4

5

3. Colleagues that I work with believe it is important to prescribe
exercise to people with mental illness.

1

2

3

4

5

4. My organization expects me to prescribe exercise to people
with mental illness when appropriate as a part of their
treatment plan.

1

2

3

4

5
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Part III.
Self-Efficacy for Exercise Prescription
Indicate how confident you are in your ability to use each of the following helping skills effectively
and consistently, over the next week, in providing exercise counseling and prescription to people
with mental illness when appropriate.
Use the following scale for this section.
1
No confidence

2

3

4

5

Some
confidence

Complete
confidence

1. Attending (orient yourself physically
toward the person)

1

2

3

4

5

2. Listening (understand the messages that
people communicate about exercise).

1

2

3

4

5

3. Restatements (repeat or rephrase what the
person has said about exercise, in a way
that is succinct, concrete, and clear).

1

2

3

4

5

4. Open questions (ask open-ended questions
about exercise that help people to clarify or
explore their thoughts or feelings).

1

2

3

4

5

5. Reflection of feelings (repeat or rephrase
the patient’s statements about exercise with
an emphasis on his or her feelings).

1

2

3

4

5

6. Challenges (point out discrepancies,
contradictions, or irrational beliefs of
which the patient is unaware or that he or
she is unwilling or unable to change in
terms of his/her level of exercise).

1

2

3

4

5
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7. Interpretations (make statements that go
beyond what the patient has overtly stated
about exercise and offer a different
perspective about exercise).

1

2

3

4

5

8. Information-giving (teach or provide the
patient with data, facts, or resources for
exercise).

1

2

3

4

5

9. Direct guidance (give the patient
suggestions, directives, or advice that
implies actions for becoming more
physically active).

1

2

3

4

5

10. Behavior rehearsal (assist or show the
patient activities such as certain stretches or
use of equipment such as activity trackers).

1

2

3

4

5

11. Homework (develop and prescribe
exercise sessions for patients to try).

1

2

3

4

5

How would you rate your confidence to prescribe exercise for people with mental illness?
1

2

3

4

5

Very poor

Poor

Average

Good

Excellent
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Exercise Prescription Practices
In the next section you are asked to reflect on your exercise prescription practices for people with
mental illness. Exercise prescription is considered the development and delivery of a structured
exercise program or active referral to an exercise specialist or community program for the
purposes of adopting or maintaining regular physical activity.
In the last 30 days of clinical practice, for what percentage of people with a mental illness in
which exercise is not contraindicated (e.g., mental illness crises, eating disorder) did you:
1) assess physical activity levels using a validated tool or instrument? _______% (indicate a
percentage between 0 and 100)
2) prescribe exercise as a part of his or her long-term mental health treatment plan when
appropriate? ________% (indicate a percentage between 0 and 100)
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Part IV.
Personal Exercise Participation
This section asks you to consider your own level of exercise in a typical 7-day period within the
last 30 days. The questions are specifically asking you to indicate the amount of time you spent
engaging in exercise. Please answer the questions even if you do not engage in regular exercise.
1. How many days in a typical week do you engage in vigorous exercise (e.g., running,
swimming, or heavy resistance training) that results in a significantly increased heart rate
and/or heavy breathing?
________ days (indicate a number 0 to 7)
2. How much time did you usually spend doing vigorous exercise on one of those days?
________ minutes per day
3. How many days in a typical week do you engage in moderate exercise (e.g., cycling at a
normal pace, doubles tennis, or light resistance training) that results in breathing
somewhat harder than normal?
________ days (indicate a number 0 to 7)
4. How much time did you usually spend doing moderate exercise on one of those days?
________ minutes per day
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Part V.
Professional Information and Participant Demographics
1. Which best describes your current institution?
a. Public
b. Private
2. Student enrollment
a. Less than 5,000
b. 5,001 – 10,000
c. 10,001 – 25,000
d. 25,001 – 40,000
e. More than 40,000
3. Does your institution provide access to a recreation facility or fitness center on-campus as
a benefit of enrollment (i.e., student fee funded)?
a. Yes
b. No
c. Unsure
4. Is your institution currently a registered Exercise is Medicine® on Campus (EIM-OC)
school?
a. Yes
b. No
c. Unsure
5. Gender
a. Woman
b. Man
c. Non-binary
d. Prefer not to disclose
6. What is your current age? _______
7. What is your primary health care discipline?
a. Psychologist
b. Mental Health Nurse
c. Psychiatrist
d. Social Worker
e. Therapist
e. Staff Clinician
f. Other (Please specify) __________________
8. How many years have you been employed as a mental health professional? _________
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9. If the opportunity arose would you participate in further training for prescribing exercise
for mental illness?
a.
b.
c.
d.

Yes definitely
Possibly
Probably not
Definitely not (end of survey)
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Appendix C: Exercise Knowledge Subscale
Table A2. Item difficulty and item discrimination for exercise knowledge subscale
Item Content

Item Difficulty

D

K6

Research indicates that it is not safe for individuals with a
diagnosed mental illness to engage in regular exercise.

.97

.46

K3

All of the following are health related components of an
exercise program except

.96

.08

K9

People with mental illness who are limited by back or knee
pain should choose non-weightbearing activities such as
________________

.95

.14

K4

In general, when increasing the intensity of exercise, the
prescription should call for

.95

.10

.86

.18

Rating of Perceived Exertion (RPE) is a no-cost and
K11 effective measure of exercise intensity of patients who are
new to exercise.
K7

Exercise improves mental health by influencing all of the
following except

.82

.26

K2

How often should adults do muscle-strengthening activities
that involves all major muscle group in order to achieve
health benefits?

.81

.38

K1

The American College of Sports Medicine recommends at
least _______ minutes of moderate intensity activity per
week to achieve physical health benefits.

.77

.46

K10

A prescription for exercise should include which of the
following components?

.74

.43

K5

Which of the following is considered a moderate intensity
activity?

.49

.51

K8

Yoga and Tai Chi can improve mood and help manage
symptoms of anxiety or depression.

.47

.42

NOTE: Item difficulty = proportion of correct responses (n = 255), D = item discrimination based on
upper 27% and lower 27%
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Appendix D: Model Fit Indices for Theoretical Model

Figure A1. Model fit indices and parameter estimates for theoretical model.
Note: Model fit indices: 2 = 1207.70 (df = 932), p < .001; RMSEA = .03; CFI = .82; TLI = .81;
SRMR = .09
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Appendix E: Factor Loadings for Latent Constructs
Table A3. Unstandardized and standardized loading for latent constructs
Knowledge
K1
K2
K3
K4
K5
K6
K7
K8
K9
K10
K11
Benefits
B1
B2
B3
B4
Personal Beliefs
BE1
BE2
BE3
BE4
BE5
BE6
BE7
Barriers
BA1
BA2
BA3
BA4
BA5
BA6
BA7
Organizational Support
O1
O2
O3
O4
Self-Efficacy
SE1
SE2
SE3
SE4
SE5
SE6
SE7
SE8
SE9
SE10
SE11

Estimate

SE

p-value

Estimate

SE

p-value

1.00
2.38
0.32
7.97
1.71
11.79
4.00
0.04
2.20
3.14
2.48

0.00
3.82
2.36
13.72
3.06
19.47
7.01
1.39
3.93
5.19
4.46

999.00
0.53
0.89
0.56
0.58
0.55
0.57
0.98
0.58
0.55
0.58

0.08
0.20
0.03
0.67
0.14
0.99
0.34
0.01
0.19
0.26
0.21

0.14
0.13
0.20
0.15
0.11
0.15
0.13
0.12
0.16
0.12
0.15

0.54
0.14
0.89
0.00
0.21
0.00
0.01
0.98
0.24
0.03
0.17

1.00
1.08
0.99
1.05

0.00
0.19
0.20
0.17

999.00
0.00
0.00
0.00

0.57
0.59
0.55
0.83

0.06
0.07
0.07
0.06

0.00
0.00
0.00
0.00

1.00
0.33
0.43
0.31
0.66
0.88
0.71

0.00
0.13
0.13
0.12
0.13
0.16
0.15

999.00
0.01
0.01
0.01
0.00
0.00
0.00

0.53
0.18
0.25
0.20
0.43
0.58
0.41

0.06
0.07
0.07
0.07
0.06
0.06
0.06

0.00
0.01
0.00
0.01
0.00
0.00
0.00

1.00
1.21
1.60
0.85
1.16
1.18
2.11

0.00
0.28
0.39
0.23
0.31
0.31
0.58

999.00
0.00
0.00
0.00
0.00
0.00
0.00

0.36
0.53
0.66
0.37
0.49
0.44
0.66

0.07
0.06
0.05
0.05
0.06
0.07
0.06

0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.03
0.48
0.55

0.00
0.15
0.12
0.14

999.00
0.00
0.00
0.00

0.79
0.78
0.41
0.40

0.06
0.06
0.08
0.08

0.00
0.00
0.00
0.00

1.00
1.11
1.15
1.07
1.09
1.54
1.56
2.31
2.46
2.25
2.42

0.00
0.16
0.16
0.15
0.15
0.22
0.25
0.35
0.41
0.43
0.48

999.000
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.51
0.65
0.67
0.59
0.62
0.69
0.71
0.78
0.78
0.62
0.68

0.05
0.05
0.05
0.06
0.05
0.04
0.04
0.04
0.04
0.06
0.06

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Appendix F: University of South Florida Institutional Review Board Approval
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Appendix G: Email Recruitment Message
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